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TRANSLATOR   AND   EDITOR'S   PREFACE. 


As  long  ago  as  1876,  I  made  an  attempt  to  supply  a  want  which  had 
long  been  experienced  in  English-speaking  countries,  by  undertaking  a 
work  on  the  parasites  and  parasitic  diseases  of  the  domesticated  animals. 
The  need  for  such  a  work  had  frequently  been  seriously  brought  before 
me,  as  there  was  no  complete  treatise  in  our  language  to  which  the 
student  of  human  or  veterinary  medicine,  the  sanitarian,  agriculturist, 
or  breeder  or  rearer  of  animals,  could  refer  for  full  information  with 
regard  to  the  external  and  internal  parasites — vegetable  and  animal — 
which  attack  the  various  species  of  creatures  man  has  domesticated. 
But  soon  after  its  commencement  I  was  reluctantly  compelled,  fr-om 
pressure  of  other  duties  and  lack  of  opportunity,  to  relinquish  the  task 
until  I  could  find  more  leisure.  Subsequently  there  appeared  in  Ger- 
many Ziirn's  useful  work,  Die  Schmarotzer,  in  two  parts,  and  in  France 
Megnin's  equally  valuable  book,  Lcs  Parasites  et  les  Maladies  Para- 
sitaires  ;  but  in  1888  Neumann's  treatise  was  issued,  and  as  this  was 
certainly  the  most  complete  and  comprehensive  of  any  which  had  j-et 
appeared,  and  the  arrangement  was  somewhat  on  the  plan  I  had  adopted, 
while  the  facts  and  authorities  brought  together  in  it  were  more  numerous 
than  I  could  have  obtained,  I  resolved  to  venture  on  its  translation, 
instead  of  proceeding  with  my  own  independent  effort. 

The  value  of  such  a  work  as  this  of  Professor  Neumann  is  amply 
testified  to  by  the  fact,  that  the  first  edition  was  exhausted  in  less  than 
three  years,  while  the  author  received  the  Vernois  Prize  from  the 
Academic  de  Medicine  in  1889,  and  the  gold  medal  of  the  Societe 
Nationale  d'Agriculture  de  France ;  the  War  Minister  of  France  has 
also  authorized  its  issue  to  all  the  mounted  corps  and  the  military 
schools  and  establishments.  No  better  evidence  of  its  great  merits 
could  be  adduced,  nor  can  stronger  proof  be  afforded  of  the  recogni- 
tion and  encouragement  such  labours  meet  with  in  France.  Professor 
Neumann,  with  the  greatest  courtesy  and  generosity,  not  only  gave  me 
permission  to  translate  his  admirable  work,  but  furnished  me  with  revise 
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sheets  of  the  second  edition  as  they  passed  through  the  press,  thus 
enabhng  me  to  produce  this  Enghsh  edition  ahnost  simultaneously  with 
the  new  French  one  ;  he  also  provided  me  with  corrections  and  additions 
which  could  not  appear  in  the  body  of  his  book.  For  all  this  goodness 
and  attention,  I  beg  to  tender  my  estimable  friend  warmest  thanks  ; 
and  I  feel  certain,  that  those  who  have  occasion  to  refer  to  this  English 
edition,  will  also  gratefully  recognise  the  benefits  he  has  conferred  upon 
them. 

There  is  no  work  in  Enghsh  to  be  at  all  compared  with  this,  so  far  as 
veterinary  medicine  is  concerned;  and  even  in  human  medicine — English 
or  foreign — there  is  none  so  comprehensive  and  complete.  In  his  preface 
to  the  first  edition,  Neumann  gives  expression  to  the  feeling  which 
impelled  me,  in  1876,  to  make  my  abortive  attempt ;  and  I  may  be 
allowed  to  quote  as  much  of  what  he  says  as  will  indicate  this,  and  also 
give  some  idea  of  the  scope  of  his  treatise. 

He  writes  :  '  Those  who  have  studied  the  subjects  so  numerous  and 
varied,  the  substance  of  which  is  given  in  this  book,  will  have  had 
reason  to  be  astonished  at  the  multiplicity  of  the  works  in  which  they 
are  treated,  and  the  almost  innumerable  documents  of  which  they  are 
constituted.  They  will  also  have  had  cause  to  regret  more  than  once 
that,  in  our  country  at  least,  no  one  has  ventured  to  give  a  didactic 
tableau  of  the  injury  caused  by  parasites  to  the  health  of  the  domesti- 
cated animals.  Having,  as  much  as  anyone,  had  to  regret  the  existence 
of  this  void,  we  determined  to  fill  it.  Truly,  this  attempt  is  not  alto- 
gether without  precedent ;  but  none  of  the  French  or  foreign  works  to 
which  we  have  referred — excellent  though  some  of  them  are — could  be 
accepted  as  a  model ;  as  some  were  limited  to  the  "  entozoa,"  others  to 
the  parasites  of  the  skin,  certain  of  them  prematurely  included  microbic 
diseases  in  their  list,  or  confined  themselves  to  the  parasites  only — 
neglecting  too  much  the  host  and  the  mischief  they  caused  ;  while 
the  majority,  if  not  all  of  them,  adapted  their  plan  to  the  taxinomic 
requirements  of  zoology  and  botany. 

'  As  we  had  in  view  more  particularly  the  damage  done  to  health — the 
parasitic  diseases — we  deemed  it  useful  to  establish  the  order  to  be 
followed  according  to  the  nature  of  the  organs  invaded  ;  and  this  has 
been  the  predominant  idea  throughout  the  work — the  rare  deviations 
therefrom  which  had  to  be  made  being  of  no  importance,  as  they  will 
cause  no  trouble  or  hindrance  to  the  attentive  reader  in  determining 
the  character  of  the  parasites  he  may  meet  with. 

'  In  dealing  with  the  parasitic  diseases  of  our  domesticated  animals, 
no  notice  has  been  taken  of  those  very  small  and  subtle  parasites  usually 
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designated  "  microbes,"  and  which  belong  to  the  vast  class  of  Schizomy- 
cetes  ;  for,  notwithstanding  the  incontestable  interest  that  invests  them, 
as  a  whole,  in  the  parasitism  of  animals,  it  appeared  advantageous  to 
omit  the  virulent  diseases.  One  decisive  reason,  among  others,  justi- 
fied this  omission  ;  for  if  among  these  maladies  there  are  some  the 
parasitic  origin  of  which  is  established,  there  are  many  others,  unfor- 
tunately, for  which  the  same  cannot  be  said,  though  they  are  better 
known,  and  cannot  be  separated  from  them  with  regard  to  symptoms, 
course,  lesions,  conditions  of  contagion,  sanitary  police,  prophylactic 
measures,  etc.  The  diseases  which  we  here  treat  of  are  nearly  all  due 
to  relatively  lai'ge  parasites,  which  might  be  designated  macro-parasites. 

'  The  domestic  animals  dealt  with  in  this  book — mammals  and  birds 
— are  almost  exclusively  species  belonging  to  our  country,  as  the  obser- 
vations regarding  parasitism  more  especially  belong  to  them  ;  the  species 
special  to  Asia,  Africa  and  America  have,  in  this  connection,  an  interest 
too  secondary  to  warrant  us  in  further  extending  our  already  very  ex- 
tensive work.  Therefore  it  is  that  they  have  only  received  rare  and 
brief  notice. 

'  Although  pathology  has  been  more  especially  kept  in  view,  we  have 
not  confined  ourselves  to  an  enumeration  of  the  troubles  engendered  in 
the  economy  by  the  organisms  that  invade  it.  In  order  to  facilitate 
diagnosis,  we  have  added  to  the  study  of  the  parasites — properly  so 
called — that  of  the  commensals  which  are  so  frequently  met  with  ;  and 
we  have  been  compelled  to  include  all  the  living  foi-nis  observed  on  the 
surface  or  in  the  texture  of  organs,  whether  they  be  common  or  rare, 
frequent  or  exceptional. 

'  As  it  is  not  always  easy,  in  presence  of  an  intrusive  species,  to  allot 
it  to  parasitism  or  commensalism,  and  as  numbers  are,  in  this  matter* 
a  powerful  element  in  distinguishing  it,  the  determination  of  a  parasite 
is  singularly  aided  by  comparing  it  with  species  having  the  same  habitat. 
The  mention  which  accompanies  each  of  these  gives  the  measure  of  its 
importance. 

'  In  order  to  render  a  nusographical  account  of  the  parasitic  disorders 
intelligible,  it  is  absolutely  necessary  that  zoological,  and  sometimes 
botanical,  information  be  had  recourse  to.  Generally  speaking,  this 
has  been  reduced  to  the  strictest  minimum,  as  the  reader  can  find  in 
other  treatises  or  special  works  any  further  information  he  may  require.* 

After  alluding  to  the  great  assistance  he  had  received  from  Professor 
Railliet,  of  the  Alfort  Veterinary  School,  whose  valuable  work,  Lcs 
Eldmcnts  de  Zoologie  MMicalc  ct  Agricolc,  receives  well-deserved  praise, 
and  also  to   Professor  Peuch  of  the  same  school,  our  confrere  adds  : 

b 
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'  But  the  reader  also  owes  much  to  the  multitude  of  scientists  and 
practitioners  whose  observations  have  constituted  the  science  with 
which  we  are  now  occupied.  In  endeavouriog  to  do  justice  to  each, 
we  have  been  desirous  of  furnishing  the  means  whereby  to  complete  the 
information  contained  in  this  w^ork  ;  and  if  we  have  multiphed  the 
bibliographical  references,  the  mode  adopted  wall,  we  believe,  avert  the 
inconveniences  they  might  otherwise  liave  for  the  I'eader.  And  fre- 
quently this  bibliography  has  been  reduced  to  a  small  number  of  autho- 
rities, when  these  have  already  given  a  very  extensive  and  complete  list ; 
while  it  has  also  often  been  suppressed  when  there  was  reference  made 
to  such  masters  of  the  subject  asDujardin,  Diesing,  Leuckart,  Davaine, 
Ziirn,  etc.,  whose  works  had  already  been  oftentimes  quoted  from.' 

I  have  only  to  express  the  hope  and  desire  that  the  subject  of  para- 
sitism, which  has  been  so  closely  and  advantageously  studied  by  mem- 
bers of  the  veterinary  profession — more  especially  in  France,  Germany, 
and  Italy — will  now  receive  greater  attention  from  those  in  English- 
speaking  countries  generally — countries  which  cover  such  a  large  surface 
of  the  globe,  and  therefore  offer  such  excellent  opportunities  for  extending 
our  knowledge  in  this  important  section  of  biology  and  sanitary  science. 

I  have  ventured  to  supplement  some  of  the  author's  statements,  and 
to  make  some  small  additions  in  several  portions  of  the  work ;  these  are 
placed  in  brackets.  The  metric  system  of  measurement  has  been  re- 
tained, as  it  is  the  most  convenient,  and  is  now  generally  adopted  in 
scientific  treatises.  The  introduction  of  the  micromillimetre  (.a)  is  a 
great  advantage  in  dealing  with  very  minute  objects.  The  title  of  the 
work  I  have  also  taken  the  liberty  of  slightly  altering,  in  order  the  better 
to  indicate  its  scope;  as  it  treats  not  only  of  parasitic  diseases  and  their 
treatmen'ii,  but  lucidly,  if  briefly,  of  the  parasites  themselves — an  advan- 
tage which  will  be  appreciated  by  those  who  wish  to  gain  some  know- 
ledge of  them,  and  learn  to  identify  them. 

GEOEGE  FLEMING. 

St.  John's,  London, 

March,  1892. 
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A  TREATISE 

ON   THE 

NON-MICROBIC    PARASITIC    DISEASES   OF    THE 
DOMESTICATED  ANIMALS. 


INTRODUCTION     TO     THE     PARASITIC     DISEASES     IN 
GENERAL. 

Among  the  diseases  which  are  engendered  in  the  external  media 
surrounding  animals,  a  large  number  are  due  to  inferior  organisms 
contained  in  these  media — organisms  in  various  stages  of  develop- 
ment, from  the  egg  to  the  perfect  individual  The  recent  and  un- 
interrupted progress  of  science  daily  increases  the  domain  of  this 
section  of  pathology,  and  incessantly  tends  to  include  disorders  which, 
until  lately,  were  ascribed  to  purely  physical  causes.  Hence  has 
arisen  a  kind  of  special  science.  Parasitology ,  which  has  a  distinct 
object  and  methods,  and  possesses  a  particularly  suggestive  interest. 

In  the  immense  laboratory  of  living  matter  representing  the  organic 
world,  the  conditions  of  nutrition  are  so  framed  for  animals,  and  also 
for  non-chlorophyllous  plants,  that  their  aliment  is  exclusively  com- 
posed of  organic  substances.  The  majority  of  these  organisms  subsist 
on  lifeless  matter ;  but  there  are  many  which  prefer  deriving  their 
nourishment  from  living  beings,  and  so  obtain  it  during  a  part,  or  even 
the  whole  period  of  then-  existence.  When  the  relations  between  size 
and  strength  are  such  that  the  consumer  is  inferior  to  its  victim,  the 
former  becomes  the  parasite  of  the  latter. 

Parasitism  is,  therefore,  only  a  particular  instance  of  Symbiosis 
(De  Bary);  and  the  various  forms  of  life  in  common  of  different 
organisms  are  so  named,  there  being  distinguished  mutualism,  com- 
mensalism,  and  parasitism  (P.  J.  Van  Beneden). 

In  mutualism,  or  mutualistic  symbiosis,  the  two  beings  in  contact 
form  a  real  association  or  union.  In  conwiensalism  one  of  the  two 
alone  profits  by  this  union,  in  which  it  finds  a  refuge,  and  also,  without 
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injuring  its  co-symbiot,  more  favourable,  if  only  contingent,  conditions 
for  existence.  In  parasitism,  or  antagonistic  symbiosis,  only  one  of  the 
organisms,  again,  gains  by  the  union,  \Yhich  affords  it  an  assured  shelter 
and  subsistence — sometimes  only  the  latter — most  frequently  at  the 
expense  of  its  co-symbiot,  which  in  this  case  becomes  its  host  (or 
hearer).  It  is  in  this  sense  that  we  adopt  the  word  '  parasite,'  and  so 
give  it  an  extension  which  will  be  at  least  justified  by  the  aim  of  this 
work. 

The  Parasites  {■7rapd(riTo<;,  eating  beside  or  with  another,  from  Trapd, 
beside,  and  o-iro?,  food)  which  live  on  the  domesticated  animals 
(Mammals  and  Birds)  belong  to  the  vegetable  or  animal  kingdoms. 
All  the  vegetable  parasites  {Phytoparasites)  are  fungi ;  all  the  animal 
parasites  {Zooparasites)  belong  to  the  Invertebrata. 

Vegetable  Parasites. — The  majority  of  the  parasitic  Fungi  of  the 
domesticated  animals  are  included  in  the  group — order  or  family — of 
Scliizomycetes,  Bacteria  or  Bacteriaccce.  They  are  formed  of  a  single 
cell  destitute  of  nucleus,  the  homogeneous  protoplasm  of  which  is 
generally  colourless,  and  is  enveloped  in  a  thin  membrane.  Their 
essential  mode  of  multiplication  is  by  division,  nearly  always  trans- 
versal, and  rarely  in  two,  or  even  three  directions.  Among  them  are 
found  the  most  minute  organisms.  If,  indeed,  some  of  them  (Lepto- 
thrix.  Spirochete,  Spirillum  Volutans,  etc.)  may  measure  two  to  ten 
millimetres  in  length  (200  /x),  there  are  many  that  reach  the  limit  of 
the  highest  magnifying  powers  of  the  best  microscopes.  All  the  inferior 
organisms  which  are  now  popularly  designated  Microbes,  belong  to 
the  Schizomycetes.  The  considerable  part  they  play  in  the  general 
economy  of  Nature  is  every  day  rendered  more  evident  by  the  progress 
of  science,  and  there  is  a  particular  tendency  to  give  them  a  more  and 
more  preponderating  influence  in  the  etiology  of  infectious  and  con- 
tagious maladies — such  as  Bacteridian  Anthrax,  Symptomatic  Anthrax, 
Fowl  cholera.  Swine-plague,  Tuberculosis,  Typhoid  Fever,  etc.  These 
p)athogenic  microbes,  as  they  are  called,  are  now  considered  the  virulent 
agents  proper  to  each  of  these  affections ;  and  their  multiplication  by 
cellular  division  in  the  body  of  an  animal,  affords  an  explanation  of  all 
the  characteristic  processes  noted  in  these  diseases. 

Their  rdle  in  pathology,  the  special  nature  of  the  disorders  they 
occasion,  their  biological  physiognomy,  the  special  and  delicate  methods 
their  study  demand,  and  the  different  points  of  view  from  which  they 
may  be  considered,  separate  them  distinctly  from  the  other  parasites. 
It  is  for  this  reason  that  they  are  not  comprised  in  this  work,  which 
is  devoted  only  to  parasites  relatively  gigantic  for  the  most  part, 
localized  in  one  or  more  organs  or  tissues,  never  intimately  mixed  up 
in  the  fluids,  and  the  pathogenic  action  of  which  rarely  implies  the 
intervention  or  knowledge  pertaining  to  sanitary  police.     But  it  must 
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be  stated  that  there  are  between  these  two  large  groups  of  parasites 
some  intermediate  ones  :  Schizomycetes,  such  as  the  Sarcinae ;  the 
Micrococcus  of  the  funinculus  ;  the  Actinomyces  bovis,  etc.,  which  very 
closely  localize  themselves ;  and  macroparasites  which,  at  certain 
phases  of  their  development,  invade  the  circulating  fluid — as  the  embryos 
of  the  hasmatozoa.  Notwithstanding  these  few  exceptions,  there  are 
rather  advantages  than  inconveniences  in  separating  these  two  groups 
of  parasites,  in  order  to  study  them.  Only  a  small  number  of  para- 
sitic fungi  will,  consequently,  be  referred  to  in  this  work.     These  are : 

1.  The  Dermatophytes  {Tricopliyton  tonsurans  and  Achorion  Schoen- 
leinii), which  live  on  the  skin,  and  may  be  likened  to  the  Mucorinee ; 
they  will  be  studied  when  dealing  with  the  parasitic  dermatoses. 

2.  The  Saccharomycetes,  such  as  the  Sacclmromyccs  {Oiclium) 
albicans,  which  infest  the  upper  digestive  passages  and  produce 
'  thrush ';  and  the  Saccharomyces  guttulatus,  found  in  the  stomach  and 
intestines  of  various  herbivorous  animals. 

3.  The  Haplococcus  rcticulaius,  a  muscle  parasite  of  the  Pig,  and 
which  resembles  the  Vampyrellse. 

4.  Lastly,  several  kinds  of  Aspergillus,  '  moulds  '  belonging  to  the 
family  of  Perisporiacse,  which  may  develop  in  the  respiratory  ap- 
paratus of  Birds  and  some  Mammals. 

These  groups  of  fungi  are  distinctly  separated  from  each  other  by 
the  seat  of  the  alterations  they  produce,  and  it  is  therefore  preferable 
to  refer  what  has  to  be  said  about  them  to  each  of  the  chapters 
devoted  to  the  organs  or  tissues  they  invade. 

Animal  Parasites. — Three  sections  only  of  the  animal  kingdom 
contain  the  parasites  of  the  domesticated  animals ;  these  are  the  Pro- 
tozoa, Worms,  and  Artliropodes. 

A.  The  Protozoa  are  very  small,  often  microscopic  creatures,  formed 
of  a  single  and  more  or  less  complex  cell,  and  possessing  neither 
differential  organs  nor  tissues.  Their  reproduction  never  requires 
the  intervention  of  male  or  female  sexual  elements  (spermatozoids  and 
ova),  but  takes  place  by  fission,  budding,  and  sporulation ;  at  most, 
it  may  sometimes  be  preceded  by  the  definitive  or  transient  fusion  of 
two  or  more  individuals  {conjugation). 

They  are  divided  into  five  classes :  Monera,  Amoeba,  Ehizopoda, 
Sporozoa,  and  Infusoria ;  only  three  of  these  classes  {Amoeba,  Sporozoa, 
Infusoria)  contain  parasites  of  the  domesticated  animals. 

a.  The  Amoeba  are  nucleated  Protozoa,  destitute  of  cilia  and  flagellum 
in  the  adult  state,  and  only  showing  pseudopodes,  i.e.,  variable  pro- 
longations which  may  be  withdrawn  into  the  body,  and  are  here 
ordinarily  broad,  obtuse,  and  well  defined.  The  only  parasite  certainly 
belonging  to  this  class  is  the  Amoeba  parasitica,  discovered  by  E.  von 
Lendenfeld  in  ulcers  of  the  lips  and  feet  of  Sheep. 
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h.  The  Sporozoa  are  parasitic  Protozoa  provided  with  a  nucleus, 
and  generally  limited  to  the  adult  age  by  a  hairless  cuticle  which  has 
no  flagellum  or  suckers.  They  are  reproduced  by  spores,  resulting 
from  segmentation  of  their  protoplasm  or  sarcode.  They  are  often 
designated  PsorospermicB.  Balbiani  has  arranged  them  in  five  orders  : 
G-regarines,  Coccidia  {Psorospicrmia'  oviformes),  Sarcosporidice  (Psoro- 
spermia'  iitriculiformes),  Myxosporidkc  {Psorospcrinmof  Fish),  and  Micro- 
sporidiw  {Psorospcrmiiv  of  the  Arthropodcs).  The  Psorospermiae  which 
concern  us  are  the  Coccidia  and  Sarcosporidias.  The  first  chiefly  in- 
habit the  digestive  apparatus,  the  second  are  found  exclusively  in 
the  muscles. 

c.  The  Infusoria  are  Protozoa  provided  with  a  nucleus,  and,  generally, 
a  cuticle  bearing  cilia,  flagella,  or  suckers.  They  are  divided  into  three 
sub-classes  according  to  the  nature  of  their  appendages  :  1.  The  Flagel- 
lata,  which  never  have  cilia,  but  are  always  furnished  with  one  or 
more  flagellata,  and  sometimes  wuth  an  undulating  membrane  ;  2.  The 
Ciliata,  covered  at  all  ages  wath  vibratile  cilia  over  the  whole  sur- 
face or  only  partially ;  3.  The  Tcntaciilifcra,  which,  in  the  adult  state, 
have  only  suckers  in  the  form  of  tentacula.  Infusoria  are  more  par- 
ticularly found  in  the  digestive  apparatus,  or  its  dependencies,  of  the 
domesticated  animals  :  they  belong  to  the  Flagellata  or  Ciliata. 

B.  The  Worms  are  Invertebrate,  with  a  soft  contractile  body,  which 
is  symmetrically  bilateral  and  non-articulated,  or  is  markedly  divided 
into  a  linear  series  of  similar  (homonymous)  rings,  is  always  destitute 
of  articulated  limbs,  and  is  provided  with  a  system  of  excretory  organs 
in  pairs  (aquiferous  vessels)  opening  externally. 

This  section  contains  a  vast  collection — the  Helminths  (eA/[/.u's,  worm) 
— which  do  not  form  a  very  natural  zoological  class ;  but  from  our  point 
of  view  it  is  useful  to  bring  them  into  one  group,  because  of  the 
analogies  in  their  habitat,  and  their  customs  and  actions.  These  are 
the  Worms  which  are  generally  parasitic;  they  are  cylindrical  or 
flattened,  are  always  destitute  of  a  ventral  chain  of  nerve-ganglia,  and 
have  no  rotatory  apparatus  for  locomotion.  All  those  we  treat  of  belong 
to  this  group,  with  the  exception  of  a  small  number  which  pertain  to 
the  Annehdce. 

The  Annelidce  have  the  body  cylindrical  or  flattened,  are  distinctly 
ringed,  and  have  always  a  ventral  chain  of  nerve-ganglia,  an  a:sophageal 
collar,  a  cerebroid  ganglion,  and  a  blood-vascular  system.  The  Ilievwpis 
— parasites  of  the  mouth  and  pharynx — are  the  only  Annelides  that 
enter  into  our  study. 

The  Ilehninths  demand  a  more  detailed  description.  Simple  in  their 
organization,  they  are — especially  as  parasites — unprovided  with  sen- 
sory organs,  and  their  feeble  respiration  is  always  carried  on  through 
the  integuments.  Designated  in  many  works  as  Eniozoa,  intestinal 
Worms,  etc.,  although  they  may  be  found  in  ^various  organs,  they  are 
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divided  into  two  classes  :  the  Plathclminths,  with  bodies  generally  flat ; 
and  Nemathelniinths,  whose  bodies  are  nearly  cylindrical. 

The  Plathelminths  or  Platodes  [TrXarvs,  wide,  flat)  comprise  three 
orders  :  Cestodes,  Trematodcs,  and  Turbellaries.  The  first  two  only  are 
limited  to  a  parasitic  existence.  Nearly  all  the  species  are  herma- 
phrodites. 

a.  The  Cestodes  or  Ccstoldes  (K-eo-ros,  band,  and  dSos,  form)  are 
Plathelminths  whose  bodies  are  nude  in  the  adult  condition,  ribbon- 
shaped,  nearly  always  segmented,  and  provided  at  one  extremity  with 
organs  of  fixation — suckers  or  hooks  ;  they  have  no  digestive  apparatus. 
In  the  adult  state,  they  live  in  the  intestines  of  the  higher  animals  ; 
but  before  that  period  they  undergo  a  certain  number  of  metamor- 
phoses and  migrations,  which  are  often  effected  in  the  most  diverse 
organs  of  different  hosts. 

b.  The  Trematodcs  (T/)>//xaTw6r/s,  perforated)  are  Plathelminths,  the 
bodies  of  which  are  nude,  soft,  and  non-segmented,  generally  fohaceous, 
and  furnished  with  one  or  more  suckers ;  they  have  a  digestive  canal 
having  a  single  opening  and  no  anus.  Those  which  concern  us  live  as 
parasites  in  the  interior  of  the  body  of  their  host  (endoparasites),  and 
belong  to  the  sub-order  of  Distomata,  which  is  characterized  by  the 
presence  of  two  suckers  at  most,  of  which  the  anterior  is  oral. 

The  Nemathelminths  (vv//xa,  thread)  or  round  Worms,  in  which  the 
sexes  are  nearly  always  separate,  comprise  two  orders  :  AcantJwcepliali 
and  Nematodes. 

c.  The  Acantlwcephall  have  no  digestive  canal,  and  have  a  protractile 
proboscis  armed  with  hooks.  They  include  only  the  Echinorhijmhus, 
which,  in  the  adult  state,  lives  in  the  digestive  canal  of  Vertebrates. 

d.  The  Nematodes  or  Nematoidcs  have  a  digestive  canal,  generally 
complete,  wdth  two  openings.  They  are  elongated,  frequently  slender, 
and  even  fihform.  Their  number  is  considerable,  and  they  are  found 
in  all  the  organs  of  the  domesticated  animals,  with  the  exception  of 
the  bones  and  the  nervous  system. 

C.  The  Arthropodes  are  Invertebrates,  symmetrically  bilateral, 
formed  of  dissimilar  rings  (heteronymous),  and  always  provided 
with  articulated  limbs.  There  are  four  classes  :  Crustacea,  Arachnida, 
Myriapodes,  and  Insects.  The  Arachnidas  and  Insects  alone  contain 
species  which  are  parasitic  in  the  domesticated  animals. 

a.  The  Arachnidce  are  air-breathing  Arthropodes,  respiration  being 
effected  by  a  trachea  and  lungs,  or  by  the  cutaneous  surface  ;  the  head 
is  usually  fixed  to  the  thorax  (cephalothorax) ;  there  are  two  pairs  of 
masticatory  appendages  (gnathites),  four  pairs  of  feet,  no  wings,  and 
an  apodous  abdomen.  Of  the  ten  orders  into  which  they  are  divided, 
two  alone  include  parasites  of  warm-blooded  Vertebrates :  these  are 
theLliujuatuke  and  the  Acari.  The  first  live,  when  adults,  in  the  air- 
passages,  but  in  the  larval  state  they  infest  the  internal  organs.     The 
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parasitic  Acari  almost  exclusively  inhabit  the  surface  or  the  substance 
of  the  skin. 

b.  The  Insects  are  air-breathing  Arthropodes,  with  a  trachea,  having 
their  bodies  divided  into  three  distinct  parts  (head,  thorax,  and 
abdomen),  the  head  carrying  a  pair  of  antennae,  the  thorax  three  pairs 
of  feet,  and  most  frequently  two  pairs  of  wings.  There  are  seven  or 
eight  orders,  only  two  of  which— the  DqAcra  and  Hcmii)tcra—contQ.m 
parasitic  species,  nearly  all  of  which  live— at  least  in  the  adult  state 
—on  the  surface  or  in  the  substance  of  the  skin. 

More  extensive  zoological  details  on  the  various  groups  of  parasites 
(orders,  families,  tribes,  etc.)  will  be  given  when  studying  the  affec- 
tions to  which  they  give  rise. 

Habitat  of  the  Parasites.— Parasites  live  on  the  surface  of  the 
skin  or  in  organs.  The  first  are  named  ectoimrasites,  and  the  second 
ciuloijarasites. 

The  ectoparasites  are  vegetable  or  animal.  The  first  are  called 
(lcrmatoi)hytes,  and  the  others  einzoa  or  cntozoa.  The  two  last  names 
are  generally,  however,  more  particularly  applied  to  the  apterous 
Insects  known  as  FedicnlidcB,  and  which  include  Lice  and  Ricinida, 
The  other  animal  ectoparasites  are  the  Acari  and  Insects. 

The  vegetable  endoparasites  comprise  all  the  phytoparasites  other 
than  the  dermatophytes.  The  animal  endoparasites  are  the  Sporozoa, 
the  Infusoria,  and  the  Worms;  there  are  also  a  certain  number  of 
larviTo  of  Insects,  and  notably  those  of  several  CEstridse.  The  term 
Entozoa,  which  is  quite  suitable,  is  also  applied  almost  exclusively  to 
Helminths. 

Degrees  and  Mode  of  Parasitism. — Parasitism  occurs  in  various 
degrees.  It  may  he  facultative  or  obligatory.  Facultative  or  occasional 
parasitism  (Leuckart)  is  rarely  met  with  beyond  the  Fungi,  and  particu- 
larly the  Schizomycetes,  a  large  number  of  which  may  develop  indiffer- 
ently in  lifeless  media,  in  organic  matter  undergoing  decomposition,  or 
in  living  bodies.  Nearly  all  the  parasites  embraced  in  our  study  pre- 
sent obligatory  or  constant  imrasitisni  (Leuckart);  their  development 
necessarily  admits  of  it,  at  least  during  a  portion  of  their  existence. 

From  this  point  of  view,  parasitism  is  transitory  or  i)ermanent.  It 
is  transitory  for  the  creatures  which,  during  a  portion  of  their  lives, 
may  be  nourished  external  to  an  animal  organism;  and  sometimes  it 
may  take  place  only  during  early  age — as  in  the  case  of  the  O^stridae, 
only  the  larvae  of  which  are  parasites  ;  at  other  times,  it  is  only  at 
adult  age — such  are  the  Ankylostomes,  the  Ixodes,  and  the  Chigoe 
(or  Chigre).  Permanent  parasitism  extends  from  the  hatching  of  the 
egg  and  hberation  of  the  embryo,  to  reproduction  in  the  adult.  The 
majority  of  the  Entozoa  undergo  permanent  parasitism. 
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Parasites  may  also  be  fixed  or  erratic,  according  as  they  have  a 
narrowly  defined  habitat  and  cannot  pass  from  one  host  to  another 
(Helminths,  Linguatulae,  larvae  of  the  (Estridae),  or  enjoy  a  more 
extensive  domain  (Lice,  Ticks,  psoric  Acari,  Fleas,  Bugs,  Gnats, 
Leeches,  etc.). 

For  the  latter — obligatory  and  erratic  parasites — parasitic  life  may 
be  essentially  intermittent,  that  is,  when  they  only  visit  their  host  to 
obtain  nourishment,  leaving  immediately  afterwards.  Such  are  the 
adult  Diptera  (Stomoxes,  Haematobia,  Tabanidae,  Simulidae,  Gnats, 
etc.),  which,  when  they  are  gorged  with  blood,  forsake  their  enter- 
tainer and  fly  to  other  occupations.  Parasitism  is  continuous  for  those 
which  remain  permanently  on  the  surface  of  their  host  for  genera- 
tions:  Lice,  Ticks,  and  psoric  Acari.  Bemittent  parasitism  is  an 
intermediate  form  between  intermittence  and  continuity,  and  examples 
are  furnished  by  the  erratic  parasites  which  breed  away  from  their 
hosts,  and  are  not  so  closely  attached  to  them — such  are  the  Lice, 
Hippoboscidae,  Haemopis. 

The  mode  of  reproduction  is,  in  fact,  one  of  the  principal  factors 
that  determines  the  conditions  in  which  parasitism  shall  take  place ; 
and  in  proof  of  this,  there  is  the  profusion  with  which  the  germs  are 
produced — this  tending  to  compensate  for  the  multitudinous  causes 
of  destruction  to  which  they  are  exposed. 

With  regard  to  intermittent  and  remittent  parasites,  reproduction 
is  independent  of  the  host,  copulation  usually  occurring  far  from  the 
latter,  and  ovulation  always. 

Transient  parasitism  often  commences  at  ovulation  and  terminates 
at  adult  age  (larvae  of  the  Q3stridae). 

Independently  of  the  cases  mentioned  above  (continuous  parasitism), 
in  which  generations  succeed  each  other  indefinitely  in  the  same  host, 
there  are  others  in  which  eggs,  deposited  in  the  body  of  the  entertainer, 
are  soon  expelled,  and  must  remain  external  until  they  reach  the 
maturity  indispensable  for  their  hatching.  The  latter  may  take  place 
either  in  an  external  medium,  or  in  a  new  host  into  which  the  eggs 
may  have  penetrated  by  various  channels.  The  Helminths  offer  in 
this  respect  extremely  varied  types,  of  which  we  shall  only  notice  those 
relating  to  the  parasites  of  the  domesticated  animals,  or  to  neighbouring 
and  better  known  species. 

Sometimes  complete  evolution  of  the  species  only  requires  one  host, 
sometimes  it  demands  two,  successive  and,  in  general,  specifically 
difi"erent  hosts.  Parasites  may  therefore  be  termed  monoxenous  {fj.6vo<s, 
single,  and  $(voi,  host)^  or  heteroxenous  (eVepos,  different,  ^ei/o?,  host). 

I.  Monoxenous  Parasites. — a.  The  ovum  having  been  evacuated  by 
the  host,  the  embryo  is  developed  within  the  shell,  and  while  it  is 

^  These  expressions  are  borrowed  from  Mycology. 
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there  it  passes  into  a  new  and  definitive  host.     Examples :  Oxyuris 
vermicular  is  J  Trichoccplialus  ajjinis. 

b.  The  embryos,  having  left  their  shell,  live  in  water  or  moist  soil, 
and  are  nourished  and  grow  there  ;  but  they  are  not  complete — that 
is  to  say,  sexualized — until  after  they  reach  the  body  of  their  host. 
Example  :   Uncinaria  triijoiioccpliala. 

11.  Heteroxcnous  'Parasites. — These  pass  by  an  intermediate  or 
transitorij  liost,  in  which  they  cannot  attain  their  complete  develop- 
ment ;  consequently,  this  first  host  must  become  the  prey  of  a  second 
or  definitive  host.  The  choice  of  the  latter  is  subordinate  to  its  habits. 
This  passing  of  the  heteroxenous  parasites  from  one  host  to  another  is 
named  transmigration. 

a.  Some  of  the  embryos  pass  to  the  intermediate  host ;  others  may 
become  developed  in  the  host  in  which  they  are  hatched.  Example  : 
Ollulanus  tricuspis.  This  type  serves  as  a  transition  between  the 
monoxenous  and  heteroxenous  parasites. 

h.  The  embryos  are  hatched  in  the  body  of  the  host  which  shelters 
their  mother,  and  invades  its  tissues ;  they  attain  the  adult  state  in  a 
second  host.     Example  :  Trichina  spiralis. 

c.  The  eggs  are  expelled  from  the  body  of  the  definitive  host,  and 
the  embryos — free  or  yet  in  the  shell — pass  to  the  intermediate  host ; 
or,  after  a  first  development,  they  give  rise,  by  a  sexual  generation, 
to  individuals  different  from  their  parents.  It  is  incumbent  that 
these  individuals  make  one  or  more  migrations,  in  order  to  realize 
the  definitive  form  which  terminates  the  cycle  of  their  development. 
These  parasites,  therefore,  represent  what  has  been  termed  alteriuxte 
or  heterogeneous  digenesis.  By  their  faculty  of  multiplication  in  the 
intermediate  host,  they  realize  more  exactly  than  the  others  the 
heteroxeny  of  the  Fungi.  Example  :  Tania  ccemirns,  which  has  the 
Sheep  for  a  transitory  host,  in  the  brain  of  which  it  is  developed  as 
an  agamous  form  of  the  crenurus — and  for  definitive  host  the  Dog, 
whose  intestine  it  inhabits  in  acquiring  the  adult  state. 

Lastly,  there  are  a  large  number  of  parasites  the  metamorphoses 
and  migrations  of  which  we  are  ignorant. 

In  general,  each  kind  of  domestic  animal  has  Its  parasites,  which 
are  only  found  in  it,  or,  at  least,  do  not  thrive  on  a  different  species, 
and  soon  leave  it.  There  is  between  the  inferior  organism  and  its 
host  an  intimate  correlation,  an  exact  subordination,  which  may  be 
recognised  without  our  being  able,  in  many  instances,  to  determine 
the  conditions  of  these.  Parasites  which  escape  them  are  precisely 
those  for  which  parasitism  is  not  imperative,  and  which  only  appear 
in  the  domesticated  animals  intermittently;  such  are  the  majority  of  the 
Diptera,  which,  in  the  perfect  state,  attack  the  Horse,  Ox,  and  Sheep 
indifferently ;  and  certain  kinds  of  Fleas  that  pass  readily  from  Man 
to  the  domesticated  animals,  or   inversely,  or  from   one  Bird   to   a 
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different  Bird.  The  Entozoa  are  more  'strictly  limited  to  a  certain 
species,  and  the  exceptions  to  this  rule  are  rare.  One  of  the  most 
remarkable  is  furnished  by  the  Trichina,  which,  in  the  larval  state, 
finds  in  the  muscles  of  very  diverse  species  a  favourable  habitat.  Many 
of  the  cystic  forms  of  Taenia  are  equally  indifferent  to  the  specific 
nature  of  their  host,  but  it  is  not  the  same  in  the  sexual  state. 

The  subordination  of  the  parasite  is  not  confined  to  the  host,  but 
usually  extends  to  the  habitat.  In  general,  the  skin  has  its  parasites, 
which  are  not  those  of  the  intestines,  and  those  of  the  latter  differ 
from  the  ones  of  the  air-passages.  Nevertheless,  the  forms  which 
invade  the  parenchymatous  organs  often  appear  indifferently  in  one  or 
the  other  (liver,  spleen,  lungs,  kidney,  etc.) ;  such  is  the  cystic  form  of 
Taenia  echinococcus.  Certain  nematode  Worms — Spiroptera  sanguino- 
Icnta,  Fllaria  papulosa,  etc. — may  also  be  met  with  in  various  organs. 

It  may  happen  that,  at  an  early  age,  a  parasite  attacks  a  host  which 
is  not  suitable  for  its  development ;  this,  according  to  Davaine,  is  a 
foreign  or  accidental  host ;  or,  the  host  being  normal,  the  parasite  has 
penetrated  organs  improper  to  its  evolution  or  grow^th.  In  both  cases 
it  is  a  stray  parasite.  It  is  called  erratic  when  it  is  found  in  the  adult 
state  in  an  organ  different  from  that  which  constitutes  its  usual  haunt. 

Etiology  of  Parasitic  Diseases. — General  ignorance  at  one  time 
prevailed  with  regard  to  the  origin  of  parasites.  Certain  of  them, 
because  of  their  small  size,  escaped  observation,  and  the  maladies 
they  occasioned  were  relegated  to  those  sections  of  pathology  into 
which  the  character  of  their  lesions  seemed  to  warrant  their  being 
placed ;  such  were  the  microbic  diseases,  the  dermamycoses,  scabies, 
etc. 

The  others  were  considered  as  the  products  of  a  spontaneous  genera- 
tion in  the  midst  of  organic  matters,  under  the  influence  of  heat, 
fermentation,  putrefaction,  etc.  These  views  were  discredited  towards 
the  end  of  the  last  and  the  commencement  of  this  century,  when 
precise  notions  began  to  be  entertained  as  to  the  complex  structure 
and  reproductive  organs  of  a  large  number  of  parasites.  But  until 
the  early  years  of  the  nineteenth  century,  the  most  distinguished 
helminthologists  of  those  days,  such  as  Eudolphi  and  Bremser,  clung 
to  the  old  doctrines,  and  Burdach  even  professed  them  in  1830,  in  his 
Traiti  de  Physiologic. 

It  was  more  especially  in  the  mysterious  origin  of  the  CestodcB  and 
Trcmatodce  that  they  found  their  most  solid  foundation.  But  when, 
in  1842,  Steenstrup  made  known  his  theory  of  alternate  generation, 
and  a  few  years  afterwards  Von  Siebold,  Van  Beneden,  Kilchenmeister, 
and  others  published  their  significant  researches  on  the  generation  of 
flat  Worms,  the  early  theories  were  overthrown,  and  the  necessity 
for  an  anterior  germ  for  parasites,  as  for  other  creatures,  was  univer- 


10  TKEATISE    ON    TAEASITIC    DISEASES. 

sally  admitted.  The  ingenious  experiments  of  Pasteur  prevailed  against 
all  refractory  opposition,  and  peremptorily  established  the  fact  that 
spontaneous  generation  could  not  be  invoked,  even  for  the  infinitely 
small  parasites  or  microbes. 

Our  knowledge  of  vegetable  parasites  was  later  in  being  perfected, 
for  they  were  not  rendered  evident  without  the  assistance  of  the 
microscope.  The  demonstrative  labours  of  Tulasne  in  1847,  and  of 
De  Bary,  having  proved  the  nature  of  the  parasitic  Fungi  of  plants, 
the  doctrine  of  parasitic  mycoses  in  animals  obtained  a  solid  basis 
A  great  share  of  this  important  acquisition  is  due  to  Ch.  Eobin,  who 
has  shown  in  a  classical  work^  on  the  subject,  the  considerable  part 
played  by  these  inferior  organisms. 

Another  theory  invoked  by  the  ancients  to  explain  the  origin  of 
pai'asites  —  the  intestinal  Worms,  at  least  —  was  their  hereditary 
character ;  and  it  is  to  be  noted  that,  ignorant  of  the  nature  of  these 
creatures,  they  only  knew  of  three  kinds  of  Worms  in  Man,  and,  it 
may  be  said,  none  in  the  other  animals.  When  the  researches  of 
naturalists  had  established  the  great  number  of  parasites  that  a  single 
individual  may  harbour,  it  became  incumbent  to  renounce  an  explana- 
tion that  could  not  satisfy  sensible  minds.  All  that  can  be  admitted 
is  that  the  foetus  may  be  invaded — as  is  the  maternal  organism,  and 
for  the  same  reason  —  by  embryonic  worms,  which  the  circulation 
carries  to  every  part  of  the  body. 

The  propagation  of  parasitic  diseases  is  subordinate  to  the  conditions 
of  existence  of  the  parasites. 

The  eggs  deposited  by  Worms  in  the  intestinal  canal,  or  biliary  or 
urinary  passages,  are  expelled  with  the  excremential  contents  of  these. 
The  parasites  of  the  air-passages  are  carried  outwards  by  the  vibratile 
cilia  of  the  epithelium  (Davaine),  and  more  especially  by  coughing  and 
husking.  Frequently  fragments  of,  or  even  entire  Worms  are  so  ex- 
pelled, and  these,  by  a  process  of  natural  disintegration,  yield  the 
ova  they  contain  to  external  agents. 

These  ova  have  various  destinations.  The  majority  are  lost  by 
exposure  to  unnatural  dryness  or  humidity.  Those  which  are  more 
fortunate  may  have  to  wait  a  long  time — months,  and  sometimes  even 
years — before  they  can  reach  the  body  of  a  new  host ;  and  some- 
times it  is  the  ovum  itself,  at  other  times  the  hatched  embryo,  that 
finds  a  new  home ;  often  it  is  as  an  intermediate  larva  between  the 
embryo  and  the  adult ;  but  sometimes  they  are  individuals  of  a  new 
generation,  and  which  remain  independent  for  a  longer  time. 

In  this  way  the  ova  of  the  lumbricoid  Ascarides  and  the  Tricho- 
cephalus  of  Man  may  wait  four  years  for  the  chance  that  will  bring 

^  Ch.  Robin  :  Z)cs  Vi<jetanx  Parctfii/cs  qui  crol'isent  snr  Vllovime  et  sur  ?es- 
Animmix  Vioaiifs.  Paris,  1847.  2nd  Edition,  HiHt.  N'atui-.  des  Vi<jetaux  Parasites 
qui  croissent  srr  I' Homme,  etc.,     Paris,  18.')3.     Avec  atlas  de  xv.  Planches. 


IKTRODUCTION.  11 

them  into  their  natural  host.  The  embryos  formed  in  their  interior 
maintain  a  latent  existence,  which  terminates  when  they  arrive  in  the 
digestive  canal,  where  they  pierce  the  shell  enclosing  them,  and  which 
has  become  softened  by  the  intestinal  juices. 

The  duration  of  the  period  of  confinement  of  the  embryo  in  the 
egg  varies  with  the  species.  With  the  ovoviparous  parasites,  hatch- 
ing takes  place  with  the  laying— as  with  the  Trichina,  and  the  majority 
of  the  Strongles  inhabiting  the  air-passages.  This  more  or  less  pro- 
tracted duration  of  intra-ovular  life  corresponds  to  the  more  or  less 
easy  migration  of  the  future  Entozoon. 

'The  conditions  which  the  ovum  expelled  from  the  organs  of  its 
host  encounter,  are  generally  related  to  the  mode  of  life  of  this  host ; 
for  in  a  great  number  of  cases  the  ovum  ought  to  develop,  or  to 
complete  its  development,  when  free.  If  the  host  lives  in  w^ater  or 
on  a  more  or  less  arid  soil,  it  is  in  one  or  other  of  these  conditions 
that  the  ovum  produces  its  embryo.  The  ova  of  certain  Entozoa 
perish  without  developing,  if  they  are  in  a  humid  medium ;  but  others, 
on  the  contrary,  die  if  they  are  placed  in  a  dry  medium. '^ 

Besides,  in  certain  species  the  ova  have  only  a  very  thin  shell, 
while  in  others  it  is  thick  and  resisting;  and  these  differences  are 
related  to  the  durability  of  the  ova  after  they  are  laid.  In  general, 
the  first  are  hatched  in  the  surrounding  media,  and  infection  takes  place 
by  the  embryos.  Example:  Sclerostomata ;  and  the  thick-shelled  ova 
pass  intact,  on  the  contrary,  into  the  digestive  canal  of  the  host. 
Examples  :  the  Ascaridce  and  Triclwccphalus. 

The  embryo,  set  at  liberty  in  the  digestive  canal,  thence  finds  its 
way  to  the  compartment  suitable  to  its  specific  nature ;  or  it  passes 
through  the  intestinal  wall,  and,  either  by  reptation  or  by  means  of 
the  circulation,  it  attacks  those  organs  which  alone  favour  its  ulterior 
development.  In  this  way  are  the  proscoHces  of  the  Taeniae,  and  the 
embryos  of  the  Trichinae  and  several  others,  eventually  localized. 
If  this  first  sojourn  does  not  constitute  more  than  a  stage  in  the  pro- 
cess of  evolution,  it  is  necessary  that  the  primary  host  shall  become 
the  prey  of  a  second ;  so  it  is  that  the  cysts  which  reach  the  intestine 
become  Tseniae,  the  cercariae  Flukes  (Distomidce),  the  future  Trichinae 
adults,  the  Linguatulae  of  the  Dog  full  grown,  etc. 

The  transmission  of  parasites  may  also  take  place  from  an  infected 
to  a  healthy  animal,  and  it  is  in  this  way  that  scabies  and  phthiriasis 
are  propagated  by  direct  or  mediate  contact. 

Lastly,  in  certain  cases  the  instincts  of  the  parasite  count  for 
nothing  in  its  installation,  as  happens  with  the  majority  of  those 
which  live  at  liberty  till  they  are  of  adult  age.  With  these  it  is 
the  female  which  is  charged  to  deposit  her  eggs  in  the  conditions 

'  Davaiiie :  Art.  Parasites,  Dictionnaire  Encyl.  des  Sciences  Medicales,  2nd  series, 
XXT.,  1885. 


12  TREATISE    ON    PARASITIC    DISEASES. 

required  to  ensure  the  indispensable  refuge,  until  the  larval  stage  is 
reached.    The  G^stridaj  furnish  a  well-known  example. 

The  circumstances  that  preside  over  the  propagation  of  parasites 
are  so  varied,  that  they  cannot  all  be  passed  in  review  here,  but  will 
find  their  place  in  the  following  chapters.  In  general,  parasites  are 
singularly  favoured  by  their  prodigious  fecundity,  and  the  great  vital 
resistance  with  which  a  large  number  of  them  are  endowed.  Leuwen- 
hoeck  calculated  that  the  female  Louse  may  become  in  eight  weeks  the 
grandmother  of  10,000  lice ;  according  to  other  authorities,  the  second 
generation  of  a  single  individual  may  furnish  2,500  progeny,  and  the 
third  125,000.  Gerlach  asserted  that  a  couple  of  the  Sarcoptes  of 
Man  might  yield  six  generations  in  three  months,  the  last  generation 
comprising  1,500,000  individuals.  The  female  Chigoe,  when  com- 
pletely developed,  is  scarcely  more  than  a  bladder  full  of  eggs.  In  a 
female  Ascaris,  the  oviduct  occupies  nearly  the  whole  of  the  body. 
Each  mature  segment  of  a  Taenia  is  gorged  with  ova,  and  it  has 
been  computed  that  the  Ticnia  armata  of  Man  may  throw  off  in  a 
year,  by  the  successive  detachment  of  its  rings  (scolices),  as  many  as 
150  millions  of  eggs.  These  few  startling  examples  would  give  cause 
for  great  alarm,  did  we  not  know  how  numerous,  varied,  and  powerful, 
are  the  causes  of  destruction  surrounding  these  vermin. 

But  independently  of  their  prolific  capabilities,  many  parasites 
possess  an  altogether  remarkable  vital  resistance.  The  Ixodidae  can 
endure  a  very  prolonged  abstinence.  Eailliet  has  kept  the  Argas 
rcflexus  alive  for  fourteen  months  in  a  glass  bottle,  and  Laboulbene  has 
seen  the  Argas  ])ersicus  remain  active  during  four  to  five  years,  with- 
out receiving  the  least  nourishment.  There  are  Nematodes  which 
complete  dessication  only  renders  torpid,  and  which  regain  their 
activity  under  the  influence  of  moisture.  The  muscle  Trichinae  can 
withstand  a  cold  of  15°  (Cent.).  Other  Worms  continue  to  exist  in  the 
midst  of  putrefying  substances,  and  the  ova  and  embryos  of  a  large 
number  of  species  are  endowed  with  the  same  powers  of  resistance. 

The  propagation  of  parasites  is  facilitated  by  certain  predisposing 
conditions. 

The  zoological  species  of  the  host  plays  an  important  part.  As  has 
been  said  above,  few  parasites  are  common  to  several  species.  There 
are,  nevertheless,  some  which  are  more  or  less  cosmopolitan  in  this 
respect,  such  is  the  Cysticerus  of  the  pig-measle,  the  hepatic  Fluke,  the 
Trichina,  and  the  larva  of  the  Linguatulus  tacnoides. 

Age  has  a  manifest  influence.  Young  animals  are  often  invaded  by 
Entozoa,  and  readily  so  by  those  which  have  to  immigrate  in  the  tissues, 
which  are  more  dehcate  and  offer  less  resistance.  Old  animals  are  also 
the  favourite  hosts  of  parasites,  internal  or  external ;  they  are  less  able 
to  defend  themselves  from  attacks,  and  the  contractions  and  secretions 
of  the  digestive  organs  are  less  capable  of  eliminating  these  vermin. 
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After  these  observations  it  will  be  understood  that  the  constitution 
of  the  host  plays  an  analogous  part,  and  that  weakly  subjects  are 
more  liable  to  parasitism  than  those  in  the  opposite  condition.  But 
this  is  not  due  to  a  verminous  diathesis,  as  was  at  one  time  believed, 
but  very  probably  to  defective  reaction.  This  explains  the  fact  given 
by  Delafond,  that  the  Psoroptes  deposited  on  the  skin  of  Sheep  in 
good  condition  did  not  multiply,  and  soon  perished,  while  in  debili- 
tated sheep  they  bred  rapidly. 

The  state  of  the  surroundings  in  which  the  domestic  animals  are 
placed,  may  favour  or  hinder  the  multiplication  of  parasites.  Those 
whose  skins  receive  but  little  attention  are  liable  to  phthiriases  and 
acariases,  which  are  never  witnessed  in  well-kept  animals ;  and  those 
which  are  clipped  have  more  chance  of  escaping  them.  Crowding  and 
dirty  habitations  aid  in  the  propagation  of  parasites.  The  Herbivora, 
which  live  at  pasture,  alone  harbour  the  larvae  of  the  CEstridoe ;  butchers' 
dogs,  and  those  of  shepherds,  are  the  favourite  hosts  of  certain  Taeniae, 
whose  cystic  life  is  passed  in  the  tissues  of  Herbivora  ;  and  there  are 
also  Dogs  which  harbour  the  Linguatula3  in  their  nasal  cavities,  the 
larvae  of  these  parasites  offering  analogous  facts.  Flocks  kept  in  dry 
pastures  are  exempt  from  distomatosis,  and  other  examples  might 
easily  be  given. 

The  influence  of  Seasons  is  related  to  the  preceding.  It  is  only  in 
summer  that  are  seen  the  adult  Diptera,  which  torment  our  animals 
by  living  on  their  juices,  or  depositing  their  larvae  in  their  skin ;  in 
summer,  also,  the  Ixodes  appear,  and  the  Fleas  breed  ;  and  we  have 
the  Ticks  in  autumn  and  the  Pediculi  in  winter.  Many  of  the 
parasitic  diseases  —  as  Scabies — undergo  very  remarkable  seasonable 
variations.  It  is  in  the  autumn  that  Sheep  receive  the  germs  of 
distomatosis,  etc. 

Countries  operate  according  to  their  climate,  and  also  by  the  manage- 
ment and  the  kind  of  feeding  the  animals  receive  in  them.  Many  Ixodes 
and  Argas  are  peculiar  to  certain  hot  countries;  the  Bilharzia  crassa 
has  only  been  found  in  Egypt ;  the  Gastrodiscus  in  Egj-pt,  Guadeloupe, 
and  Senegal.  The  Tieuiit!  of  the  Horse  are  frequent  in  Germany,  but 
rare  m  France.  In  Iceland,  the  Taenia  echinococcus  is  found  in  one- 
third  of  the  Dogs,  and  the  Cystic  echinococcus  in  the  majority  of  the 
Sheep  and  Cattle.  The  Trichina  sinralis  is  particularly  common  in 
Germany  and  the  United  States.  On  the  other  hand,  there  are  para- 
sites which  are  found  everywhere — such  are  the  majority  of  the  Taenite 
of  the  Dog,  the  Ascarides  of  the  Horse,  and  the  Cysticercus  of  the  Pig. 

Symptoms  and  Lesions. — The  influence  of  parasites  on  the  health 
of  their  host  has  been  at  all  times  the  subject  of  contradictory  opinions. 
Some  authorities — as  Andry,  Nylander,  Leuwenhoeck,  etc. — have  attri- 
buted to  imaginary  worms  or  inoffensive  parasites  the  most  diverse 
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diseases,  and  chiefly  epizootic  or  enzootic  affections.  Later,  there  was 
a  tendency  to  consider  the  majority  of  the  parasites  as  indifferent  to 
their  host,  and  even  favourable  to  health.  So  it  was  that  Abildgaard 
and  Goeze  admitted  that  Lice  are  the  natural  emunctories,  and  remove 
the  bad  humours  secreted  by  the  skin,  while  the  intestinal  Helminths 
stimulate  digestion,  and  consume  the  superfluous  juices  in  the  viscera. 
Bracy  Clark  expressed  a  similar  opinion  with  regard  to  the  larvae  of 
the  Gastrophilas  found  in  the  stomach  of  the  Horse  ;  even  in  our  own 
times,  the  Abyssinians  consider  that  harbouring  one  or  more  Taeniae 
is  a  sign  of  good  health,  and  there  are  physicians  to  be  found — though 
they  are  rare — who  entertain  such  a  doctrine. 

It  is  no  doubt  true  that  at  the  autopsies  of  animals  which  showed 
every  sign  of  health,  the  intestines  may  be  discovered  to  contain  a 
considerable  quantity  of  Worms ;  this  is  often  the  case  with  the 
Ascarides  of  the  Horse,  and  the  Taenia3  of  the  Dog  and  Birds.  The 
larvae  of  the  Gastrophila3  may  cover  nearly  all  the  mucous  membrane 
of  the  left  sac  of  a  healthy  Horse's  stomach  ;  an  Ox  may,  without 
any  apparent  inconvenience,  have  all  the  upper  part  of  its  body  studded 
by  the  tumours  of  the  Hypodermata ;  but  we  cannot  therefore  con- 
clude from  such  facts  that  these  are  of  any  benefit  to  the  hosts  in- 
fested by  them.  At  most,  we  might  admit  the  indifference  of  the 
latter,  or,  better,  the  production  of  a  reaction  by  which  there  is  com- 
pensation for  the  inconveniences  of  this  invasion,  For  these  parasites 
are  nourished  on  the  tissues  of  their  host,  or  on  the  chymous  matters 
in  the  digestive  organs,  and  they  more  or  less  obstruct  those  passages, 
the  freedom  of  which  is  favourable  to  health.  They  often  finish  by 
being  a  source  of  trouble,  especially  if  they  bring  about  disadvantageous 
modifications  in  the  constitution,  these  becoming  manifest  as  parasitic 
diseases.  The  instances  are  numerous  in  which  the  tolerance  of  the 
organism  is  rapidly  exceeded,  either  by  the  nature  of  the  weapons  of 
the  parasite,  its  mode  of  attack,  its  propagation,  or  its  habitat. 

The  innocuousness  of  the  latter  is,  in  its  way,  for  the  most  part, 
due  to  its  habitat,  to  the  organ  it  invades,  and  to  the  function  of  the 
organ.  Sometimes — as  with  the  majority  of  the  intermittent  or  remit- 
tent parasites — the  damage  is  not  so  much  owing  to  the  blood  abstracted 
from  the  host,  as  to  the  torture  the  bites  or  stings  produce  ;  and  at 
other  times— as  with  the  psoric  Acari— their  breeding  brings  about  in 
the  skin  disorders  in  nutrition,  which  have  a  bad  effect  on  the  general 
health ;  while  certain  of  them  which  invade  the  ear,  give  rise  to  serious 
nervous  disturbance. 

In  general,  the  intestinal  parasites  act  by  crowding,  so  as  to  cause 
mechanical  obstruction,  and  digestion  may  become  impaired ;  though 
rarely,  in  consequence  of  some  defect  in  local  resistance,  there  may  be 
perforation  or  rupture  of  the  organ.  Sometimes  the  injury  is  limited 
to  the  abstraction  of  a  certain   quantity  of  blood,  which  the  worm 


INTRODUCTION.  15 

sucks  from  the  mucous  membrane.  The  Uncinaria  act  in  this 
manner. 

When  the  liver  is  very  much  infested,  beside  the  lesions  and  symptoms 
of  hepatitis  or  cirrhosis,  there  is  icterus  and  anaemia.  The  respiratory 
organs,  and  especially  the  bronchi  and  lungs,  with  difficulty  support 
the  presence  of  parasites.  Verminous  bronchitis  and  pneumonia  owe 
their  gravity  to  the  unceasing  and  increasing  effects  of  a  cause  always 
acting  more  and  more  energetically.  The  parasites  disseminated  in  the 
organ  occasion  around  them  an  inflammatory  process  of  variable  in- 
tensity, according  to  the  vitality  of  the  agent,  and  which,  as  Laulaine 
has  demonstrated,  may  descend  to  the  slow,  insidious,  and  silent  form 
of  tuberculosis. 

The  parasites  of  the  blood-circulation  may  not,  for  a  long  time,  attract 
attention ;  but  when  they  manifest  their  presence,  it  is  by  alarming 
symptoms  resulting  from  alterations  in  the  walls  of  the  vessels. 

The  natural  susceptibility  of  the  nerve-centres  scarcely  permits  them 
to  withstand  the  presence  of  parasites.  As  the  bony  covering  of  these 
centres  fits  closely  upon  them,  a  parasite  that  penetrates  it  can  only 
develop  by  causing  compression  and  atrophy,  which  are  nearly  always 
fatal.  In  the  same  way  the  organs  of  vision  betray,  by  disturbance  of 
their  functions,  the  invasion  they  have  undergone. 

The  muscles  are,  of  all  the  organs,  the  most  tolerant.  Pig-measles, 
trichinosis,  actinomycosis,  etc.,  most  frequently  occur  without  arousing 
any  suspicion  ;  the  histological  alterations  the  muscular  tissue  under- 
goes are  not  betrayed  by  marked  signs. 

Of  the  genito-urinary  organs,  the  kidneys  almost  alone  exhibit  any 
susceptibility,  particularly  with  regard  to  the  Eustrongylus ;  this  sus- 
ceptibiUty  being  accounted  for  by  the  enormous  volume  of  the  parasite. 

Otherwise,  it  is  evident  that,  independently  of  habitat,  the  patho- 
logical phenomena  due  to  parasitism  are  subordinate  to  the  number, 
dimensions,  and  mode  of  life  of  the  parasites. 

If  there  be  only  one,  or  if  they  are  in  small  number,  they  are  only 
obnoxious  when  a  delicate  organ  is  attacked — as  is  witnessed  in  '  Gid,' 
or  in  verminous  ophthalmia  ;  or  if  their  volume  causes  a  great  destruc- 
tion of  tissue  (giant  Strongle).  It  is  usually  by  their  accumulation  that 
parasites  become  dangerous. 

It  is  only  among  those  of  the  intestines  that  the  dimensions  are 
great,  the  volume  and  nature  of  the  habitat  admitting  them  without 
inconvenience.  Nevertheless,  the  Echinococci  of  the  liver  and  lungs 
are  capable  of  attaining  a  considerable  size. 

A  large  number  of  parasites  of  the  stomach  and  intestines  are 
nourished  by  the  more  or  less  modified  alimentary  matters  contained 
in  these  organs.  All  the  others  derive  their  sustenance  from  the  sub- 
stance of  their  host.  The  Eicinidas,  the  Sarcoptidte  plumicolae,  and 
the  Gliricolse  feed  on  the  epidermic  cells,  or  the  debris  of  worn-out 


16  TREATISE    OX    PARASITIC    DISEASES. 

feathers  or  hairs;  they  might,  therefore,  be  considered  as  mere 
mutuahsts,  reheving  the  skin  of  useless  materials,  if  we  did  not  know 
that  the  first  —  at  least,  when  breeding  —  are  a  veritable  torment  to 
their  host,  and  that  certain  plumicole  Sarcoptes,  when  they  penetrate 
the  shafts  of  the  feathers,  may,  by  causing  atrophy  of  the  papillae, 
bring  about  the  shedding  of  these  cutaneous  appendages,  and,  con- 
sequently, a  real  dermatosis. 

The  parasites  which  live  on  the  blood  {hcematophagi)  are,  from  this 
fact,  rarely  dangerous  to  their  host.  Some — such  as  Fleas,  Gnats,  and 
other  Diptera — puncture  the  skin,  and  leave  it  when  their  appetite  is 
satisfied ;  others  plunge  into  the  fluid  upon  which  they  subsist. (Haema- 
tozoa) ;  and  certain  others,  as  the  Haomopis,  may,  nevertheless,  extract 
such  a  large  quantity  of  blood  that  anaemia  results— a  circumstance 
which  is  also  remarked  when  the  Uncinaria  of  the  intestines  are  in 
considerable  number. 

The  majority  of  the  parasites  derive  the  materials  for  their  develop- 
ment and  maintenance  from  the  morbid  products  they  excite  the 
secretion  of.  Those  which  are  provided  with  a  digestive  apparatus 
ingest  these  materials;  while  others  imbibe  them  by  cutaneous  osmoses. 
Among  the  Worms,  the  Nematodes  and  Trematodes  are  in  the  first 
category,  and  the  Cestodes  are  in  the  second.  This  spoliation,  aiding 
the  compression,  may  induce  atrophy  of  organs. 

The  anatomical  situation  occupied  by  the  parasite  in  the  tissues  of 
organs,  is  subordinate  to  its  size.  The  smallest  may  be  lodged  in  the 
elements  of  the  tissues  :  the  Coccidium  oviforme  in  the  epithelial  cells 
of  the  Eabbit's  biliary  ducts  ;  the  Sarcosporidia  in  the  ultimate  fibres 
of  the  muscles,  as  well  as  the  Trichinae  and  the  Actinomyces  muscu- 
lonim ;  and  the  ova  of  the  Strongyhis  vasoricm  in  the  giant  cells.  Others 
are  contained  in  the  natural  cavities  of  organs  :  example,  the  majority 
of  the  parasites  in  the  digestive  canal.  Certain  are  found  in  cysts  formed 
at  the  expense  of  the  tissues  of  the  host — such  are  the  cystic  Worms, 
the  Cysticerci,  Ccenuri,  and  Echinococci ;  such  are  also  the  Trichinae. 
Or  they  may  be  lodged  in  real  unilocular  or  multilocular  abscesses — 
such  are  the  larvae  of  the  Hypodermata  and  the  Spiropterae  of  the 
stomach  ;  or  in  fibrous  tumours,  as  the  Spiroi)tera  reticulata ;  or  in 
aneurisms,  as  the  Sclerostoma  armata.  Lastly,  the  Worm  is  in  direct 
contact  with  the  tissues  it  invades,  and  burrows  in  them  to  effect  a 
lodgment — such  are  the  giant  Strongle  and  the  Filaria  of  verminous 
ophthalmia. 

Diagnosis. — The  diagnosis  of  parasitic  diseases  rests  principally  on 
the  investigation  and  determination  of  the  parasites  which  cause  them. 
There  are  many  which  do  not  give  rise  to  any  precise  sign  or  symptom, 
and  their  presence  can  only  be  ascertained  by  an  autopsy;  often,  even 
the  name  of  the  malady  cannot  be  justly  applied  to  them. 
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Sometimes  the  ejection  of  some  parasites  is  the  only  symptom, 
and  this  frequently  happens  in  cases  of  intestinal  helminthiasis, 
especially  in  the  Dog,  and  also  for  the  gastricular  (Estridae.  'SVhen 
suspicion  alone  exists,  certainty  can  only  be  ensured  by  a  micro- 
scopical examination  of  the  matters  discharged,  or  of  the  excrements  ; 
in  default  of  a  parasite,  ova  or  embryos  may  be  found — as  in  distoma- 
tosis,  and  in  verminous  bronchitis  and  pneumonia ;  or,  by  a  kind  of  partial 
ante-mortem  autopsy,  fragments  of  tissue  may  be  extracted  from  the 
animal,  and  their  examination  will  remove  all  uncertainty — as  by  using 
the  harpoon  in  trichinosis,  or  in  the  ablation  of  tumours  due  to  the 
Spiroptera  reticulata. 

The  dermatoses,  and  the  parasitic  otites  and  ophthalmias,  show  more 
or  less  manifestly  their  original  cause. 

The  symptoms  proper,  due  to  the  functional  disturbances  in  the 
host,  may  also  be  suliiciently  significative  to  permit  a  true  diagnosis 
being  established,  and  this  will  be  confirmed  at  a  later  period — during 
the  life  or  after  the  death  of  the  patient — by  the  discovery  of  the 
parasite ;  this  is  usually  the  case  in  scabies,  the  Hypodermes,  disto- 
matosis,  verminous  bronchitis,  '  gid,'  etc. 

A  somewhat  frequent  cause  of  error  occurs  in  considering  as  parasitic, 
the  afi'ections  that  coincide  with  the  presence  of  minute  organisms — 
animal  or  vegetable — which  have  absolutely  no  pathogenic  influence. 
There  are  often  found  on  the  skin  the  germs  of  Cryptogams  which  are 
brought  there  with  the  dust  from  forage,  or  stray  Acari  or  small  insects 
also  derived  from  forage,  Utter,  or  grooming  utensils ;  larvaa  and 
various  foreign  bodies  have  also  sometimes  been  mistaken  for  parasites, 
and  in  the  intestines  of  Carnivora  may  be  found  Helminths  belonging 
to  the  host  which  they  have  eaten,  and  which  have  resisted  the 
gastric  juice.  These  are  so  many  examples  of  what  is  termed  pseudo- 
parasites. 

Nomenclature  of  Parasitic  Diseases.— The  maladies  caused  by 
parasites  have  received  various  appellations,  according  to  the  state  of 
science  at  the  periods  when  they  have  been  so  named.  When  their 
nature  was  not  known,  the  names  given  to  them  were  based  on  some 
important  symptom— such  are  the  terms  scab  or  mange,  red  mange, 
ringworm,  herpes,  favus,  osteosarcoma,  rot,  measles,  gid  (hoose),  etc. 
Later,  some  more  precise  terms  indicated  the  progress  made  in 
knowledge,  and  thus  we  find  in  the  mange  or  scab  of  the  domesticated 
animals  sarcoptic,  psoroptic,  and  symbiotic  scabies ;  and  in  verminous 
bronchitis,  verminous  pneumonia,  and  verminous  ophthalmia,  affections 
characterized  according  to  their  seat,  and,  with  varying  precision,  their 
cause. 

At  present  the  general  tendency  is  to  designate  each  parasitic  disease 
by  a  word,  the  radicle  of  which  is  derived  from  the  generic  name  of 
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the  parasite,  this  radicle  being  followed  by  the  suffixes  asis  or  osis. 
Examples  :  PlitJiiriasis,  Acariasis,  Helminthiasis,  Strongylosis,  Filar- 
iosis,  TricJiinosis.  Parasitic  diseases  having  always  an  immediate 
and  known  etiology,  residing  in  the  parasites  producing  them,  this 
division  of  pathology  has  thus  the  advantage  of  possessing  a  rational 
nomenclature. 

Prognosis. — The  gravity  of  the  disturbances  due  to  parasites  is 
subordinate  to  the  alterations  they  determine.  Inappreciable  with 
some  parasites,  the  symptoms  exhibited  may  appear  in  every  degree 
— from  that  of  mere  inconvenience  to  the  extent  of  deadly  disease— a 
fatal  result  ensuing  more  or  less  rapidly,  according  to  the  organ  attacked. 

The  seriousness  of  many  parasitic  disorders  depends  upon  their 
often  appearing  in  an  epizootic  form  in  the  whole  of  a  herd  or  flock, 
over  a  wide  district,  or  throughout  an  entire  country.  This  may 
depend  upon  whether  the  majority  of  the  animals  have  been  sub- 
mitted to  conditions  which  permit  the  invasion  of  the  parasites — 
distomatosis,  for  instance ;  or  whether  their  agglomeration  has  ex- 
tended the  contagion — as  in  scabies.  There  is  multiplication  of  the 
losses  by  deaths,  by  depreciation  of  the  flesh  or  the  wool  (or  skins), 
by  the  difficulty  in  fattening,  by  the  inability  of  working  animals  to 
perform  their  labour,  and  by  the  time  required  (and  expense  incurred) 
in  attending  to  (and  curing)  them. 

On  other  occasions,  a  disease  which  may  be  benignant  in  one 
animal  may  acquire  an  extremely  serious  character  if  due  to  certain 
heteroxenous  parasites,  which  become  dangerous  in  their  second  form. 
The  helminthiasis  of  the  Dog,  insignificant  in  itself,  is  of  much  gravity 
for  numbers  of  the  Herbivora,  in  which — according  to  their  species  and 
the  kind  of  Tienia — it  may  be  the  source  of  '  gid,'  echinococcosis,  and 
several  cysticercoses. 

But  what  gives  this  study  much  of  its  interest,  is  the  fact  that  the 
danger  from  these  heteroxenous  parasites  is  often  threatened  to  Man. 
Without  reckoning  scabies  and  ringworm,  which  he  may  derive  from 
contact  with  animals,  he  finds  in  what  he  eats  the  germs  of  trichinosis, 
and  those  of  the  armed  and  unarmed  Taenias ;  while  the  Dog  may  also 
transmit  to  him  the  Echinococci.  The  enumeration  of  these  affections 
might  be  made  more  extensive,  particularly  if  the  microbic  maladies 
were  included. 

Prophylaxis. — If  we  do  not  yet  know  the  precise  mode  of  intro- 
duction of  a  great  number  of  parasites,  we  are  yet  not  altogether  at 
the  mercy  of  their  invasion.  For  them  as  for  the  others,  their  germs 
are  certainly  derived  from  without ;  and  it  is  evident  that  our  animals 
can  be  rendered  absolutely  safe  from  them,  if  we  can  ensure  the 
rigorous  cleanliness  of  the  various  hygienic  agencies — the  air  they 
breathe,  water  they  drink,  food,  harness,   etc.     It  is  on  this   point 
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that  attention  should  be  fixed  at  first ;  but  as  it  requires  continual, 
fastidious,  and  patient  care,  it  is  generally  neglected  in  practice,  and 
only  comes  into  notice  when  circumstances  have  demonstrated  the 
imminence  of  an  invasion.  This  is  a  consequence  of  the  exigencies  of 
rearing  animals. 

If  dealing  with  ectoparasites,  the  animals  attacked  should  be  isolated, 
and  the  place  they  occupied — and,  by  preference,  all  the  locality — scru- 
pulously disinfected.     In  this  respect,  boiling  water  is  the  best  agent. 

For  the  endoparasites,  the  preservative  measures  should  be  subordi- 
nate to  what  is  known  of  their  mode  of  introduction.  Water  having  in 
this  instance  the  greatest  share,  its  purity  should  be  attended  to.  Ab- 
stention from  such  watering-places  as  ponds,  streams,  cisterns,  etc., 
into  which  rain-water  passes,  is  necessary,  if  these  receive  and  retain 
various  dejections  containing  germs  of  parasites.  In  taking  precau- 
tions against  some  heteroxenous  parasite,  we  should  keep  away  the 
definitive  host ;  for  instance,  we  ought  not  to  allow  Dogs  to  eat  the 
heads  of  Sheep  which  have  died  of  '  gid ' ;  flocks  of  Sheep  should  be 
kept  from  Dogs  which  have  Tape-worms ;  Sheep  should  not  be  allowed 
to  graze  in  damp  pastures,  where  they  may  find  Snails  infested  with 
the  Cercaria  of  the  Distomata,  etc.  But  for  each  malady  to  be  hereafter 
studied,  more  precise  information  will  be  given  on  these  various  points. 

All  the  parasites  met  with — those  ejected  by  the  natural  passages, 
or  collected  by  cleaning  instruments — and  all  the  organs  which,  after 
examination,  are  found  to  be  infested,  should  be  carefully  destroyed  by 
fire  or  boiling  water.  Above  all,  they  ought  not  be  thrown  on  to 
dungheaps,  where  rain  may  carry  the  germs  they  contain  into 
watering-places.  At  most,  Dogs  should  only  be  permitted  to  consume 
parasitic  viscera  when  it  is  ascertained  that  the  infection  cannot  be 
transmitted  by  these  animals — such  are  verminous  lungs  ;  but  it  is 
really  better  to  abstain  from  this  use,  for  it  is  not  certain  if  the  ova  of 
the  Strongles  may  not  pass  with  impunity  through  the  digestive  canal, 
to  be  disseminated  everywhere  by  the  excrements  of  the  Dog.  (Boihng 
these  viscera,  of  course,  renders  them  safe  as  food.) 

These  various  precautions  should  be  rigorously  observed  if  the 
animals  to  be  protected  are,  because  of  their  age,  their  state  of 
health,  the  season,  locality,  climate,  etc.,  placed  in  predisposing  con- 
ditions for  invasion.  The  state  of  health  may  be  advantageously  modi- 
fied. In  this  way  Sheep  are  often  preserved  from  distomatosis,  in 
preventing  anaemia  by  giving  good  food  and  appropriate  remedies. 

Finally,  there  are  cases  in  which  administrative  intervention  effica- 
ciously contributes  to  diminish  the  inroads  of  parasitic  affections.  In 
slaughter-houses  and  markets,  special  inspectors  seize  flesh  and  other 
articles  affected  with  these,  and  in  disinfecting  or  destroying  them,  so 
get  rid  of  the  germs  which  would  otherwise  develop  in  the  human 
organism,  and  continue  their  evolution.     The  laws  and  regulations  of 
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sanitary  police  concur  in  the  same  object,  and  through  such  measures, 
for  instance,  as  those  which  restrict  the  extension  of  Sheep  scabies. 

Treatment. — In  the  therapeutics  of  the  parasitic  maladies,  it  is 
sometimes  advantageous  to  modify  the  general  health  by  tonics  and 
alteratives.  Nevertheless,  a  definite  result  cannot  be  obtained  if  the 
efforts  have  not  for  their  principal,  and  most  often  exclusive,  object 
the  destruction  of  animal  or  vegetable  organisms  which,  inhabiting 
some  part  of  the  body,  live  at  its  expense.  The  name  of  i)arasiticicUs 
{parasitiis,  parasite;  ccedere,  to  kill)  is  given  to  agents  which  possess 
that  property.  They  are  naturally  divided  into  two  groups  :  the  ecto- 
2Kirasiticides,  which  destroy  external  animal  or  vegetable  parasites ; 
and  the  endoparasiticides,  or  anthelmintics,  employed  against  helminths 
or  entozoa,  which  live  in  the  interior  of  the  body  of  man  or  animals. 

These  medicaments  are  extremely  varied.  There  are  some  which, 
like  the  fatty  substances,  occlude  the  respiratory  stigmata  of  the  Epizoa, 
and  so  asphyxiate  these ;  but  nearly  all  act  as  toxicants  on  the  parasites 
to  which  they  are  applied,  and  a  certain  number  being  irritants  also  for  the 
host,  require  the  observance  of  certain  precautions  in  their  employment. 

Parasites  situated  in  the  tissues,  or  in  cavities  not  in  communication 
with  the  exterior,  cannot  be  reached  directly  by  medicaments,  and  we 
do  not  know  of  any  substances  which  can  be  administered  without 
danger,  in  sufficiently  large  quantity  to  be  distributed  throughout  the 
organism  by  diffusion  or  the  circulation. 

Nevertheless,  these  inaccessible  parasitic  diseases  have  not  neces- 
sarily a  fatal  issue.  In  general,  the  deep-seated  parasites  cannot  re- 
produce, and  their  number  is  therefore  limited  to  those  which  formed 
the  first  invasion.  If  this  is  not  mortal,  then  time  diminishes  the 
vitahty '  of  the  parasite  :  its  volume  becomes  reduced  ;  it  undergoes 
calcification,  and  is  then  only  a  foreign  body,  inoffensive  because  of  its 
small  dimensions. 

In  some  instances  surgery  extends  the  resources  of  antiparasitic 
therapeutics.  It  is  by  hydrotherapy  and  trephining  that  we  combat 
the  Ccenurus  cerebralis,  by  the  extirpation  of  tumours  the  Spiroptera 
reticulata,  by  injections  or  fumigations  the  Linguatulus  of  the  Dog 
and  the  larvaj  of  the  Sheep  CEstrus,  and  by  puncture  those  of  the 
Hypodermoe. 

Lastly,  there  are  parasitic  affections  which  disappear  of  themselves, 
by  virtue  of  the  laws  which  control  the  evolution  of  parasites.  Such 
are  those  which  are  allied  with  the  seasons  :  the  dermatoses  due  to 
the  Ixodes,  Ticks,  the  larva3  of  0Estrida3  of  the  Horse's  stomach,  the 
skin  of  the  Ox,  and  the  nasal  cavities  of  the  Sheep. 

In  the  following  chapters,  in  which,  for  greater  facility  in  their  study, 
the  parasites  will  be  examined  as  to  their  pathological  influence 
according  to  their  habitat,  the  treatment  appropriate  to  each  particular 
case  will  be  indicated. 


BOOK  I. 

PARASITES  OF  THE  SKIN. 

By  its  peripheral  situation  and  its  relations  with  the  external  world, 
the  skin  is,  more  than  any  other  apparatus,  exposed  to  the  invasion  of 
animal  or  vegetable  parasites.  These  arrive  directly  at  its  surface,  fix 
themselves  there,  and  are  propagated  readily  from  the  affected  to  the 
healthy  animal.  The  maladies  they  occasion  vary  in  seriousness, 
according  to  the  mode  of  parasitism  they  affect — their  habits,  require- 
ments, and  their  superficial  or  deep  habitat.  In  general,  the  diagnosis 
of  these  affections  is  easy,  the  determination  of  the  cause  being  at  the 
immediate  observation  of  the  investigator  ;  and  so,  for  the  same  reason, 
is  the  treatment.  Some  of  these  diseases  disappear  spontaneously,  as 
a  consequence  of  the  conditions  which  preside  over  their  development  — 
tumours  of  the  Hypodermae,  and  stings  of  the  Diptera.  Nevertheless, 
the  majority  have  a  tendency  to  perpetuate  themselves  and  become 
aggravated,  by  direct  reason  of  the  fecundity  of  the  parasites,  and — 
owing  to  the  absence  of  appropriate  treatment — the  grave  disturbance 
in  the  functions  of  the  skin  bringing  about  loss  of  condition  in  the 
individual. 

There  is  a  small  number  of  parasitic  dermatoses  which  are  markedly 
distinguished  from  the  others  in  every  respect.  They  are  due  to  some 
Nematode  which  leaves  the  interior  of  the  body  and  is  attracted  to  the 
skin  by  accidental  or  instinctive  selection.  The  diagnosis  of  such  is 
easy,  but  not  so  the  treatment  which — not  being  capable  of  reaching 
the  parasite  at  its  source— has  no  influence  on  the  progress  of  the 
malady,  otherwise  in  itself  of  little  gravity. 

The  parasitic  dermatoses  naturally  divide  themselves  into  dcrmato- 
zoonoscs  and  dermatomy coses,  according  as  the  parasites  are  animal  or 
vegetable.  The  latter  are  few,  and  form  quite  a  distinct  group,  as 
much  by  their  physiognomy  as  by  their  nature.  The  dermatozoonoses, 
on  the  contrary,  are  extremely  varied,  according  to  the  host  affected, 
and  especially  owing  to  the  numerous  kinds  of  parasites  which  may 
produce  them.  The  majority  belong  to  the  Insect  class  and  to  that  of 
the  Arachnidae  ;  some  are  Nematode  worms  or  Psorosperms. 
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All  the  parasitic  insects  belong  to  the  order  Diptera,  or  that  of  the 
Hemiptera. 

The  Biptera  are  suctorial  Insects,  provided  with  only  two  wings,  and 
undergoing  complete  metamorphoses.  The  two  existing  wings  are  the 
anterior  ones  ;  they  are  nude  and  membraneous.  The  posterior  wings 
are  replaced  by  two  balancers  —  small  organs,  each  composed  of  a 
slender  stalk  terminated  by  a  round  knob,  and  furnished  at  its  base  with 
a  small  scale,  concave  below,  convex  above — the  spoon  or  tegula.  The 
buccal  apparatus  is  a  proboscis  or  sucker,  adapted  for  the  suction  of 
fluids,  and  frequently  for  puncturing :  the  lower  lip,  in  fact,  is  transformed 
into  a  canal  and  the  other  pieces  into  setiform  stylets,  six  at  most, 
lodged  in  a  canal.  To  the  mouth  are  annexed  salivary  glands,  the 
secretion  of  which  is  often  poisonous,  and  causes  irritation  consecutive 
to  the  puncture.  By  the  fact  of  their  complete  metamorphoses,  on 
their  issue  from  the  egg  the  Diptera  are  in  the  form  of  apodal  larvao ; 
then  they  become  puptc  or  nymphye,  and  finally  acquire  the  perfect 
state.  They  are  divided  into  three  sub-orders:  Neviocera,  Brachycerus, 
and  Aphaniptcra.  The  latter  is  constituted  by  the  Fleas,  which,  by 
reason  of  their  mode  of  existence,  are  distinct  from  the  Diptera— pro- 
perly so  called — from  a  parasitical  point  of  view. 

The  Hcmiptera  are  also  suctorial  Insects,  generally  provided  with  two 
pairs  of  wings,  the  anterior  of  which  are  of  variable  consistence,  while 
the  posterior  are  membraneous  ;  their  metamorphoses  are  null  or  incom- 
plete. They  are  likewise  divided  into  three  sub-orders :  Homoptera, 
Heteroptera,  and  Aptera.  The  latter  is  essentially  parasitic,  and  com- 
posed of  insects  which  will  be  studied  under  the  name  of  Lice.  Of 
the  other  two  sub-orders,  the  Heteroptera  is  alone  referred  to,  as  it 
contains  the  Bugs,  the  noxious  action  of  which  will  be  considered  after 
that  of  the  Lice. 

The  Arachnida  parasites  of  the  skin  all  belong  to  the  order  of  Acari, 
the  study  of  which  will  form  a  special  chapter. 

The  various  parasites  of  the  skin  contract  with  their  host  relations 
more  or  less  intimate,  more  or  less  continuous,  and  more  or  less  neces- 
sary, which  are  in  this  respect  subordinate  to  the  state  of  perfection  of 
their  organism.  Some — such  as  the  Simulium  and  the  Breeze,  Ox,  and 
Horse  Flies — only  come  into  contact  with  the  domesticated  animals  at 
long  intervals,  in  order  to  puncture  them  and  suck  their  blood.  Others 
— like  the  Hippoboscidic — are  independent,  and  live  for  a  long  time  in 
contact  with  the  Horse's  skin.  Others,  again,  which  are  agile,  but  have 
no  wings,  only  exceptionally  live- — and  then  only  for  a  very  short  time — 
away  from  their  natural  host :  such  are  the  Epizoa — Fleas  and  Lice. 
Those  which  live  deeper  in  the  skin — the  Dermatozoa — comprise  the 
Acari  of  scabies,  lodged  in  the  epidermis ;  the  Demodex,  not  so  well 
endowed,  sheltered  in  the  hair  follicles  and  sebaceous  glands;  the 
larvaj  of  the  Hypoderma,  which  penetrate  beneath  the  skin  itself ;  the 
Neniatodes,  which  are  met  with  in  the  substance  of  the  derma,  and 
in  the  products  the  formation  of  which  they  have  excited.  This 
sketch  will  show  the  intimate  relation  that  usually  exists  between  the 
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organization  of  the  parasite  and  its  localization,  more  or  less  deep  and 
permanent,  in  the  skin  of  its  host. 

The  disturbances  generally  due  to  parasites  are  of  an  inflammatory 
character — hypersemia,  exudation,  pustules,  efflorescences,  crusts, 
htemorrhage,  abscesses,  tubercles,  etc.  They  are  due  to  the  presence 
of  the  parasites  only,  or  to  their  migrations  or  punctures.  These 
organisms  act  also  in  causing  pruritis,  which  impels  the  animal  they 
infest  to  scratch  itself ;  whence  arise  secondary  alterations  of  variable 
intensity — such  as  depilations,  excoriations,  pustules,  erythema,  and 
ulcerations. 

The  symptoms  of  such  dermatoses  consist  of  these  pathological 
processes,  and  especially  in  the  presence  of  these  parasites,  their 
zoological  characters,  and  their  mode  of  existence.  The  gravity  of 
the  symptoms  is  subordinate  to  the  facility  with  which  medicinal 
agents  may  reach  tne  parasites.  But  that  which  is  most  deserving  of 
attention  is  the  contagion,  which  is  sometimes  exercised  with  provoking 
facility,  and  outstrips  by  its  rapidity  all  endeavours  made  to  localize 
the  disorder.  Finally,  when  the  dermatozoonoses  prevail  among 
animals  in  feeble  health  or  badly  attended  to,  they  may  bring  about 
general  troubles,  and  a  physiological  misery  which  is  sometimes  fatal. 

In  the  following  description,  the  parasites  of  the  skin  will  be  examined 
as  closely  as  possible  in  their  zoological  order,  subordinating  this  in 
part  to  the  seat  of  the  maladies  and  to  the  gravity  of  these.  This  will 
embrace  successively  : 

1.  The  study  of  the  parasitic  Diptera  in  the  perfect  Insect  or  imago 

state ; 

2.  That  of  the  larvae  of  the  Muscidoe  and  (Estridae ; 

3.  That  of  the  Fleas; 

4.  That  of  the  Lice  {plitliiriases) ; 

5.  That  of  the  Acari  (acariases) ; 

6.  That  of  the  cutaneous  Nematodes  {cutaneous  helminthiases) ; 

7.  That  of  the  Sporozoa  {cutaneoits psorospermosis); 

8.  That  of  the  Dermatophytes  (dcrmatovnjcoses). 


CHAPTEE  I. 

DIPTEROUS    PARASITES    IN    THE    PERFECT    INSECT    STATE. 

These  are  free  and  intermittent  parasites,  for  they  only  visit  animals 
at  more  or  less  long  intervals,  in  order  to  prick  them  and  suck  their 
blood,  or  merely  to  feed  on  their  perspiration.  They  are  commonly 
called  Flies,  although  only  a  very  small  number  belong  to  the  same 
family  as  the  Flies,  properly  so  called.  They  are  comprised  in  the  two 
sub-orders  of  Nemocera  and  Brachycercs,  thus  named  because  of  the 
form  of  their  antennae. 

The  antennae  of  the  Nemocera  {vyiJ.a,  thread ;  Kepas,  antenna)  are  fih- 
form — sometimes  plumose  in  the  males — and  formed  of  at  least  six 
articles  or  pieces.  In  the  BracJnjceres  {fSpaxis,  short;  Kepas,  antenna) 
they  are  short,  and  composed  of  only  three  articles,  the  last  of  which, 
stronger  and  often  segmented,  usually  carries  a  fine  stylet. 

Nemocera. — In  this  sub-order,  which  is  much  less  numerous  than 
the  other,  the  Culiciclce,  (Gnats)  and  SimuUidcB  only  come  within  our 
study.  Both  pass  their  larval  phase  in  water,  in  damp  ground,  or  in 
shady  places.  It  is  in  the  latter  also  that  they  abound  in  the  adult 
state,  although  winds  may  carry  them  far  from  their  place  of  origin. 
They  subsist  on  vegetable  juices,  but  the  females  often  attack  animals, 
to  prick  them  and  suck  their  blood. 

The  Gnats  {Cnlcx  Linnaeus)  form  the  type  of  the  family  of  Culicidae. 
They  are  recognised  by  their  long  body,  their  antennae  composed  of 
fourteen  articles,  which  are  filiform  and  very  plumose,  especially  in  the 
males  ;  by  their  bulging  prothorax,  narrow,  cyhndrical  abdomen,  their 
long  thin  legs,  elongated  narrow  wings  lying  fiat  on  the  body  during 
rest,  and  their  humming  during  flight.  The  rostrum  comprises  six 
bristles  or  points,  and  carries  laterally  the  two  maxillary  palpi,  longer 
than  the  rostrum  in  the  males  and  very  short  in  the  females. 

The  best  known  species  is  the  Ccmmon  Gnat  {Culex  pipiens  L.). 

It  is  five  to  six  millimetres  long,  thorax  brownish-yellow,  with  two 
dark  lines  on  the  dorsal  surface,  the  abdomen  pale  gray,  with  ash- 
coloured  rings  (or  segments) ;  the  legs  are  elongated  and  brown.  It  is 
found  everywhere,  and  abounds  particularly  in  the  neighbourhood  of 
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damp  places  and  stagnant  water,  which  are  necessary  for  the  opportune 
laying  of  its  eggs  and  its  metamorphoses. 

It  torments  Man,  particularly  during  the  night,  and  in  some  countries 
constitutes  a  veritable  scourge.  Its  sting,  due  to  the  penetration  of  the 
stylets  of  its  rostrum  into  the  skin,  is  not  perceived  at  first,  but  it  soon 
becomes  the  seat  of  intense  itching  and  slight  swelling,  \vithout  doubt 
owing  to  the  poisonous  saliva  the  insect  ejects. 

To  the  genus  Culex  belong  the  Mosquitoes  of  America,  abundant 
especially  in  the  West  Indies,  Mexico,  and  South  America,  where  they 
are,  for  mankind,  a  source  of  incessant  torment.  Certain  travellers  even 
afi&rm  that  they  are  obnoxious  to  the  multiplication  of  Cattle  in  the 
llanos  or  prairies  of  Venezuela,  persecuting  them  to  such  a  degree 
as  to  prevent  their  thriving  on  the  richest  pastures. 

It  is  not  very  probable  that,  in  our  country,  the  Gnats  attack  animals; 
in  any  case,  they  are  far  from  being  as  aggressive  and  tormenting  as 
with  Man.  Cobbold,  however,  mentions  a  Cidcx  equinus  which  more 
particularly  attacks  Horses. 

The  scourge  which  takes  the  place  of  the  Gnats  with  regard  to  the 
domesticated  animals,  though  not  sparing  Man,  is  found  in  the  genus 
Simulium. 

The  Simulium  {Simulium  Latreille),  typical  of  the  family  of  Simuliidae 
of  Schiner,  has  a  thick  body,  bulging  thorax,  somewhat  short,  cylin- 
drical antennas  formed  of  eleven  articles,  the  two  first  being  separated 
from  the  others  ;  the  abdomen  is  relatively  short  and  broad ;  the  legs 
are  strong,  with  wide  tarsi ;  the  wings  are  very  wide,  short,  and  lying 
flat.  The  rostrum  only  comprises  two  resisting  bristles  designed  to 
puncture,  and  is  provided  on  its  sides  with  two  maxillary  palpi  having 
four  articles,  the  last  of  which  is  long  and  slender.  These  Insects  do 
not  pipe  when  flying.  They  are  invested  in  a  fine  downy  covering ;  the 
males,  much  fewer  than  the  females,  are  darker  and  more  velvety, 
have  the  wings  variegated,  and  the  legs  broader  and  more  hairy. 

The  Simulium  usually  keeps  to  watering-places,  shaded  by  trees,  and 
flies  in  swarms  towards  sunset.     The  family  subsist  on  the  juices  of 
vegetables,  but   the   females   often   attack   animals   and 
Man,  sucking  their   blood  with   avidity,  and   producing 
painful  stings.     They  are  encountered  in  all  climates. 

In  Lapland,  they  are  sometimes  extremely  abundant  in 
May  and  July,  and  by  night  and  day  prey  upon  Man.     j-j^  ^2^  _  g- 
According  to  Guillard,i  '  it  is  not  rare  to  see  Calves  and     muHum    rep- 
Sheep  succumb  to  their  bites.     The  Eeindeer  only  escape     Woodward.  ^^ 
the  torture  by  taking  refuge  beside  glaciers  and  on  the 
summit   of   mountains.'      (The  Lapps  preserve  themselves  and  their 

1  Guiliard.     Art.  Laponie,  Diet.  Encyl.  des  Sc.  Med.,  2nd  series,  I.,  Paris,  1868. 
-  (The  line  to  the  right  of  this  and  other  figures  indicates  the  natural  length  of  the 
creature  represented.) 
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Eeindeer  from  these  pests  by  living  in  the  smoke  of  large  fires.)  The 
principal  species  are  S.  horeale,  S.  rcptans  (Fig.  1),  etc. 

Various  parts  of  the  New  World  are  often  infested  with  them.  In 
Brazil  and  South  America  they  are  known  as  Mosquitoes;  in  North 
America  they  are  called  Black  Flics  and  Bridots. 

Like  that  of  the  Gnats,  the  punctures  of  the  Simulium  are  followed  by 
a  somewhat  smart  local  irritation,  probably  due  to  the  venomous  saliva 
shed  therein.  These  Insects  have  been  accused  of  propagating  anthra- 
coid  and  septic  diseases,  it  being  supposed  that,  after  having  sucked  the 
blood  of  an  animal  attacked  with  one  of  these  affections,  their  proboscis, 
charged  with  this  virulent  fluid,  may  inoculate  any  healthy  animal 
which  they  chance  to  fasten  upon. 

The  SimuliidiG  of  Europe,  though  only  numbering  a  few  species,  are, 
according  to  Laboulbene,^  somewhat  difficult  to  distinguish  from  each 
other. 

The  commonest  appears  to  be  the  Simulium  reptans  (Linn.)  (Fig.  1). 
'  The  male  is  dark  and  velvety,  wath  the  margins  of  the  thorax  grayish ; 
the  female  gray.  The  legs  have  white  rings ;  the  base  of  the  wings 
and  the  balancers  are  yellow.  Length,  2  to  3  millimetres '  (Laboul- 
bene).     It  is  somewhat  common  in  the  Paris  basin. 

Spinola-  mentions  that  certain  Diptera  in  Brandenburg,  which  he 
identified  as  Simulium  reptans,  and  that,  again,  as  the  S.  Columhaschcnse, 
attack  Horses  at  pasture,  and  prick  their  ears  more  especially.  Where 
these  punctures  have  been  made  there  appear  white  spots,  which 
render  the  skin  as  if  fly-bitten. 

The  Gray  Simulium  {S.  cineravi  Mac.)  is  of  a  dark-gray  tint, 
with  the  antenna;  black,  the  thorax  marked  by  three  black,  rather 
indistinct,  longitudinal  lines,  and  the  abdomen  by  three  black  longi- 
tudinal lines.     Legs  black.     Length,  3  mm.  to  3-5  mm. 

Megnin^  has  made  similar  remarks  on  this  species  to  those  of  Spinola 
on  the  S.  reptans.  According  to  him,  it  is  common  more  especially  in 
the  large  forests  in  the  centre  and  north-east  of  France.  It  chiefly 
attacks  Horses  on  those  parts  where  the  skin  is  fine  and  destitute  of 
hair,  as  on  the  inner  surface  of  the  thighs,  and  the  interior  of  the 
auricular  concha.  The  punctures — which  are  usually  very  numerous 
on  a  small  space — give  rise  to  a  somewhat  severe  inflammation,  the 
subsidence  of  which  is  accompanied  by  an  abundant  epidermic  exfolia- 
tion and  shedding  of  the  hair.  Some  Horses,  for  several  days  after 
these  attacks,  have  their  ears  so  sensitive  that  it  is  difficult  to  bridle 
them.  In  others  of  good  breeding  and  nervous  temperament,  the 
pricks  of  the  Simulium  inside  the  ears  have  been  followed  '  by  a  veritable 
psoriasis  guttata,  characterized  by  small  lenticular  patches,  isolated  or 
confluent,  covered  by  a  white,  nacrous,  epidermic  stratification,  beneath 

'  Laboulbbiie.     Art.  Simulie,  Diet.  Eiicyl.  des  Sc.  Med.,  3rd  series.  IX.     Paris,  1881. 
'^  Spinola.     Handbuch  tier  SpecieUtm  Pathologle  unci  Therapie  fiir  Thierdrzte.    2te 
Auflatje,  Berlin,  1863,  Band  II.,  p.  237. 

'  Megnin.     Lea  Parasites  et  lea  Maladies  Parasitaires.     Paris,  1880. 
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which  the  integument  has  disappeared,  as  in  vitiHgo.'  (This  insect  is 
also  to  be  found  in  England,  as  I  had  evidence  of  during  the  Cannock 
Chase  manoeuvres  in  Staffordshire,  in  1872.  The  horses  of  the  Eoyal 
Engineers — to  which  corps  I  then  belonged — were  picketed  in  a  narrow 
valley  near  the  river  Soar,  where  they  were  greatly  annoyed  by  myi'iads 
of  this  Simulium;  which  congregated  inside  the  ears,  and  gorged  them- 
selves with  blood.  Subsequently,  the  white  patches  mentioned  by 
Spinola  and  Meguin  appeared  on  the  skin  lining  the  ears.) 

Another  species,  the  multiplication  of  which  is  sometimes  very 
troublesome,  is  the  Spotted  Simulium  (S.  maculatum  Meig.). 

The  male  is  of  a  velvety  black,  with  the  sides  of  the  thorax  in  front 
of  a  silky  yellow,  and  the  base  of  the  abdomen  also  yellow  on  each 
side.  The  female  is  bluish-gray,  with  three  black  longitudinal  bands 
on  the  thorax.  The  abdomen  has  three  black  contiguous  spots  above. 
Length,  2  mm.  to  2-5  mm. 

The  spotted  Simulium  is  abundant  in  summer  in  woody  and  marshy 
places,  and  often  attacks  animals,  particularly  in  warm  and  stormy 
weather.  In  April,  1863,  the  canton  of  Condrieu  (Ehone)  was  par- 
ticularly troubled,  in  consequence  of  the  extraordinary  multiplication  of 
these  flies.  Professor  Tisserant\  of  the  Lyons  Veterinary  School, 
observed  that  they  chiefly  attacked  Equines  and  Cattle,  annoying 
Sheep  and  Goats  less,  and  not  even  sparing  Man.  They  sought  those 
parts  of  the  body  where  the  skin  was  thinnest  and  had  least  hair. 
When  the  Insects  were  numerous  these  parts  became  red,  even  bloody, 
and  denuded ;  then  followed  a  hard  and  painful  tumefaction,  with  fever, 
and  sometimes  symptoms  of  dyspnoea  and  intoxication,  which  might 
result  in  death  in  from  twelve  to  fourteen  hours  after  the  invasion 
of  these  swarms  of  Simulium.  In  fact,  eight  or  ten  cattle  did  die.  '  For 
some  time,'  Eailhet  justly  remarks,-  '  it  was  sought  to  attribute  these 
accidents  to  an  epizooty  of  authi-ax,  in  which  the  insects  acted  only  as 
carriers  of  the  virus.  But  this  was  an  entirely  gratuitous  supposition.' 
Conviction  as  to  the  fact  of  these  Injects  being  the  cause  followed  the 
study  of  the  event,  and  especially  when  it  was  remembered  that  a 
similar,  if  not  identical,  species  gave  rise  to  serious  consequences  in 
certain  parts  of  Central  Europe,  where  it  is  famous  as  the  Kolumhatz 
Fly. 

The  Simulium  of  Kolumbatz  (S.  Columbaschense  Fabr.),  female — the 
male  is  very  rare — measures  3"37  mm.  to  about  4  mm.  It  is  black,  en- 
tirely covered  with  a  whitish  dust  and  yellowish  hairs ;  the  antennae  are 
yellow  ;  the  legs  are  white  in  the  living  specimen,  but  become  yellow 
after  death;  the  wings  are  hyaline. 

This  species  derives  its  name  from  an  old  castle  in   Servia — district 

'  Tisserant.     Piqures  de  Mouchtrons,  Journal  de  Med.  Vet.     Lyons,  1863. 
-  Railliet.     Art.  Mouches,  Nouv.  Diet.  Prat,  de  Med.  Chir.  et  Hyg.  V^t^rinaires,  voL 
XIII.     Paris,  1835. 
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of  Posharavatz — on  the  right  bank  of  the  Danube,  where  it  abounds  in 
low-lying,  damp,  and  woody  situations  in  that  neighbourhood.  It  was 
there  that  its  damaging  effects  were  first  observed  and  described  by 
Schonbauer.i  It  was  subsequently  found  here  and  there  throughout 
nearly  the  whole  of  Germany  ;  but  it  is  only  abundant  in  Southern 
Hungary,  Servia,  Austria  and  Moravia,  and  is  most  numerous  after 
inundations  from  the  Danube.  Damp  shady  places  are  its  favourite 
haunts,  as  it  passes  the  first  phases  of  its  development  in  water.  Near 
the  castle  of  Kolumbatz  are  vast  limestone  quarries,  where  the  Insects 
doubtless  find  shelter  during  unfavourable  weather,  and  this  may 
explain  the  tradition  ascribing  the  abundance  of  these  little  Flies  to  this 
locality. 

From  the  early  days  in  i\Iay,  they  appear  in  such  numbers  that,  from 
a  distance,  the  swarms  seem  like  dark  clouds  ;  it  is  impossible  to  breathe 
without  getting  them  into  one's  mouth,  and  white  animals  upon  which 
they  settle  appear  quite  black.  They  alight  upon  Man,  but  prefer  the 
domesticated  animals,  which  they  chiefly  attack  around  the  natural 
openings,  penetrating  even  into  the  air-passages.  '  Each  puncture  this 
Insect  makes,'  says  Schonbauer,  '  causes  a  burning  itching,  and  a  very 
hard  and  painful  tumefaction  which  rapidly  forms,  and  does  not  dis- 
appear until  after  eight  or  ten  days.  When  the  punctures  are  numerous 
and  close  to  each  other,  they  occasion  a  violent  fever,  and,  in  irritable 
individuals,  cramps  and  convulsions.  It  will  be  understood,  after  this, 
how  these  small  Insects  can  kill  large  animals  in  a  few  hours,  when 
they  inflict  at  one  time  thousands  of  punctures  on  the  most  sensitive 
and  thinnest  parts  of  the  skin,  and  when  from  these  punctures  arise 
thousands  of  small,  very  painful  swelhngs  which  merge  into  a  large 
tumour,  and  develop  a  violent  inflammation.  .  ,  .  The  animals  succumb 
to  the  inflammatory  fever  and  asphyxia,  the  Insects  filling  and  obstruct- 
ing the  larynx,  trachea,  and  bronchi.  Some  of  the  animals  even  suc- 
cumb during  the  course  of  the  invasion  of  the  SimuliidcB,  others  a  few 
hours  afterwards,  and  others,  again,  during  the  following  night.  The 
more  tender  the  skin  is,  so  the  more  the  punctured  part  is  sensitive, 
the  consecutive  irritation  more  intense,  the  swelling  greater,  and  the 
consequences  more  serious.  This  is  why  women,  children,  and  young 
animals  suffer  much  more  from  the  punctures  than  men  and  aged 
animals.  There  are  instances  recorded  of  children  being  killed  by  these 
Insects  —  these  occurrences  taking  place  more  especially  when  the 
mothers,  occupied  in  the  fields,  have  left  their  progeny  lying  on  the 
ground.' 

According  to  Tomosvury,  death  is  due  to  the  multitude  of  punctures, 
to  the  pain  they  cause,  the  small  hucmorrhages,  and  the  poisoning  of  the 
blood  by  which  they  are  followed.  The  female  Insect  is  alone  capable 
of  pricking,  and  it  acts  with  such  vigour  that  it  buries  its  entire  head 
in  the  skin,  and,  having  gorged  itself,  falls  helpless  to  the  ground.- 

In  1783,  in  the  neighbourhood  of  Kolumbatz,  the  losses  due  to  these 
Simuliidae  were  not  less  than  52  Horses,  131  Cattle,  31G  Sheep,  and 
about  100  Pigs.  In  1813  and  in  1830,  in  this  locality  many  hundreds  of 
Horses,  Cattle  and  Sheep  perished  from  this  cause.  In  1878,  several 
localities  of  Central  and  Southern  Hungary  were  severely  visited  by 

^  A.   Schiinbauer.      Geschkhte  der  Columhaczer  Milcktn.      Wien,    1795.     Cited   by 
Zlirn. 
-  Ed.  Tomosvary.     Dit  Columhaczer  Milcke.     Ung.  Weisskirchen,  1885. 
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these  pests,  and  in  certain  parts  from  20  to  30  cattle  died  daily ;  the 
herds  were  so  plagued  that  they  could  only  be  sent  to  graze  at  night. ^ 

Brachyceres. — This  sub-order,  which  is  very  extensive,  has  been 
divided  into  a  great  number  of  families ;  but  the  only  ones  which 
belong  to  the  subject  of  this  chapter  are  those  of  the  Tabanidce,  Asilidcc, 
Muscidce,  and  the  Hippohoscida'  or  Puinpara. 

The  Tabanidae  have  a  broad  and  slightly  flattened  body,  the  wings 
often  apart,  the  head  large  and  depressed  from  before  to  behind ;  the 
eyes  are  contiguous  in  the  males  ;  the  last  article  of  the  antennae  is 
annulated,  but  has  no  stylet ;  the  proboscis,  usually  salient,  comprises 
six  stylets  in  the  female,  four  in  the  male  ;  the  tarsi  are  furnished  with 
three  cushions.  (The  proboscis  is  exserted,  enclosing  lancets  and  ending 
in  two  fleshy  lobes ;  their  wings  are  extended  horizontally,  are  moved 
by  powerful  muscles,  and  provided  with  a  greater  number  of  nervures 
than  any  other  of  the  order.) 

These  Insects,  and  particularly  the  Breeze-flies,  *  are,'  says  Macquart,^ 
'  spread  over  the  world ;  each  climate  has  its  own  proper  species ;  and 
with  regard  to  instinct,  it  is  everywhere  the 
same.  The  Lion  in  the  deserts  of  the  torrid 
zone  and  the  Eeindeer  of  Lapland  have  them  ^ 
for  enemies,  as  have  our  Oxen  and  Horses. 
At  the  moment  when  the  Insect  fixes  itself,  the 
proboscis  pierces  the  thickest  skin,  and  blood 


.[llMllin,,, 


Fig.  2. — Autumn  Breeze-fly,  Female. — Delafond. 
A,  Large  head,  seen  in  profile  :  a,  antennae  ;  p,  maxillary  palp  ;  t,  proboscis. — B,  De- 
tails of   the  proboscis  :  p,  palp  ;  1%  epipharynx  ;  s,  mandibles  and  maxills  ;  la,  hypo- 
pharynx  ;  li,  inferior  lip,  forming  the  sheath  of  the  proboscis. 

flows  immediately.  The  females  alone  attack,  the  males  living  on  the  sap 
of  flowers,  though  the  former  have  also  been  found  on  the  corollas  ;  it 
even  appears  that  the  Pangonia  have  no  other  food.  The  Tabanidae 
more  particularly  frequent  woods  and  pastures  ;  and  it  is  during  summer, 
and  the  warmest  hours  of  the  day,  that  they  are  most  redoubtable. 
Their  flight  is  rapid,  and  accompanied  by  a  buzzing  sound.'  This 
revealing  noise  is  for  the  threatened  animal  a  cause  of  alarm  ;  but  it  is 
in  vain  that,  by  movements  of  limbs  or  tail,  it  can  repel  the  enemy, 

*  Oesterr.  Monatschrift  ftir  Thierheilkunde,    1878,  p.  54.     See  also  Jahresber.  ii.  d. 
Veteriniirwesen  in  Ungarn,  18S9,  p.  98. 

-  Macquart.     Hist.  Nat.  des  Insectes.     Diptcra,  I.,  1834,  p.  190. 
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which  suddenly  descends  on  it,  choosing  the  parts  where  the  skin  is 
finest,  and  burying  therein  the  powerful  sharp  proboscis,  which  is  not  wuth- 

\  J.       drawn  until  the  creature  is  satiated  with  blood.    And 

,  4B^  f  after  its  departure  there  flows  a  last  drop  of  blood  ; 
then  appears  a  slight  swelling,  which  generally  dis- 
appears in  a  short  time.  The  Breeze-flies  usually  only 
attack  the  larger  domesticated  animals — the  Ox  and 
Horse,  and,  in  Algeria,  the  Camel.  It  is  believed  that 
Fig.  3.— Autumnal  they  may  eventually  be  agents  for  the  transmission  of 

Breeze -fly,    natural  yir^lent  diseases,  when  they  quit  an  animal  affected 

fcize.— Railliet.  .    ^.       "^    \  .  .  ,     .  ,    ^ 

With  one  of  these  maladies  and  introduce  their  soiled 

proboscis  into  the  skin  of  a  healthy  one. 

The  Tabanida;  comprise  several  hundreds  of  species.  The  most 
common  among  the  indigenous  species  are  the  following  : 

The  Breeze-flies,  properlycajled,  belong  to  the  genus  Tahmms  (Linn.); 
they  are  characterized  hy  a  short,  thick,  slightly  salient  proboscis,  and 
the  last  article  of  the  antennae  is  notched  in  crescent  form. 

The  Ox  Breeze-flies  [T.  bovimis  Linn.),  the  largest  of  the  indigenous 
species,  measures  27  mm.  in  length.  It  is  of  a  dai'k-brown  colour;  the 
thorax,  covered  with  yellow  hairs,  is  marked  by  black  longitudinal 
bands ;  the  abdominal  rings  are  fawn-coloured  at  their  posterior  border, 
and  on  the  middle  of  the  dorsal  face  of  each  is  a  white  triangular  spot. 
By  its  strength  and  size,  this  very  common  species  is  most  formidable. 
In  Burgundy,  it  is  known  as  the  Great  Breeze-flly  {gros  Taviii),  to 
distinguish  it  from  the  others,  which  are  merely  named  Breeze-flies 
(Tavins). 

The  Black  Breeze-fly  (T.  morio  Lat.),  18  mm.  long,  is  of  a  shining 
black  colour.  It  has  fuliginous  wings,  and  the  third  article  of  the 
antenna?  is  sickle-shaped. 

The  Autumnal  Breeze-fly  (T.  autumnalis  Linn.)  is  18  to  20  mm.  long, 

is  dark-coloured,  with  the  thorax  gray  and  velvety,  and  marked  by  four 
brown,  longitudinal  bands,  three  rows  of  white  spots  on  the  abdomen, 
the  wings  non-fuhginous,  and  the  legs  yellowish-white,  the  extremity 
being  black. 

The  Noisy  Breeze-fly  (T.  hromhis  Linn.)  is  from  14  mm.  to  16  mm. 
long,  and  differs  from  the  preceding,  besides  its  size,  moi-e  particularly 
by  its  brighter  thorax,  by  three  rows  of  yellow  spots  on  the  abdomen, 
and  by  its  more  hyaline  wings. 

The  Rustic  Breeze-fly  {T.  rnsticns  Fab.)  has  the  same  length  as  the 
preceding,  but  is  of  a  dark-gray  colour,  has  thick  yellowish  hairs,  and 
is  yellow  or  rust-tinted  at  several  points. 

The  Tawny  Breeze-fly  {T.fulvus  Meig.)  is  16  mm.  long,  and  is  more 
tawny  than  the  preceding,  principally  from  the  thick  down  covering  it ; 
it  has,  like  the  Ox  Breeze-fly,  only  one  line  of  white  spots  along  the 
abdomen. 

The  White-footed  'Er&eze.^j{T.alhipcs  Fab.),  from  23  mm.  to  25  mm. 
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long,  is  black,  with  yellowish  hairs,  and  tufted  on  the  thorax  and  two 
first  rings  of  the  abdomen  ;  its  legs  are  yellow. 

All  these  species,  which  are  the  most  important  of  the  genus,  have 
the  same  habits  and  same  avidity,  but  they  are  not  all  equally 
common ;  the  order  in  which  they  have  been  mentioned  is  that  of  their 
frequency. 

In  North  Africa,  and  especially  in  Egypt  and  Algeria,  there  is  a  wide- 
spread species,  which  appears  to  be  the  Tahanus  alhifacics,  and  which 
the  Arabs — bedouins  or  fellahs — name  El  Debab  or 
Debane  (Fly).  They  wrongly  blame  it  for  a  mortality 
that  often  occurs  among  their  Horses  and  Camels 
in  the  marshy  regions  they  frequent.  Plot  has 
shown  that  these  losses  are  independent  of  the 
stings  of  this  Insect,  and  should  be  attributed  to 
other  parasitic  affections,  and  especially  to  a  per- 
nicious ansemia  due  to  the  presence  of  numerous 
hydatid  cysts  in  the  lungs. ^ 


Fig.  4.  —  Small 
Rain  Breeze  -  fly, 
magnified  two  dia- 
meters.—Railliet. 


The  genus  Hematopota  (Meig.),  which  differs 
from  the  Breeze-flies  more  especially  by  the  absence 
of  the  crescentic  notch  in  the  third  article  of  its 
antennse,  and  by  its  overlapping  wings,  has  for  its  principal  species 
the  Hematopota  iiluvialis  (Meig.),  or  small  Eaiu  Breeze-fly.  This 
species  is  readily  distinguished  from  the  other  Breeze-flies  by  its  size 
(1  centimetre),  its  elongated  and  somewhat  naiTow  abdomen,  its  very 
fuhginous  wings  marked  by  hyaline  spots,  its  greenish  eyes  with  reddish 
sinuous  streaks,  and  the  abdomen  with  a  white  middle  dorsal  line  and  a 
row  of  small  white  spots. 

Very  common  in  summer,  the  Hematopota  pluvialis  harasses  animals 
more  especially  in  stormy  weather ;  Man  is  also  liable  to  its  attacks. 
It  is  said  to  be  met  with  in  Lapland,  where  the  Reindeer  suffer  from  its 
visitations. 

The  Chrysops  (Meig.)  is  distinguished  from  the  preceding  genera 
by  the  presence  of  three  accessory  eyes  or  ocelli,  which  are  very  visible 
on  the  top  of  the  head,  and  derives  its 
name  from  its  golden-yellow  eyes,  with 
purple  lines  and  spots.  The  most  interest- 
ing species  is  the  Blinding  Chrysops,  or 
Small  Blinding  Breeze-fly  (C  cacutiens 
Meig.).  This  is  an  Insect  9  mm.  long,  with 
wings  very  wide  apart,  and  the  abdomen  of 
which,  flattened  and  square-shaped  almost 
to  its  extremity,  is  yellow  at  the  base,  and 
gray  for  the  remainder  of  its  extent ;  the 
wings  are  brown,  with  a  large  hyaline  spot 
near  the  base,  and  another  triangular  one 
near  the  extremity. 

^  J.  B.  Piot.     El  Debeh  ou  Maladie  de  la  Mouche, 
Egyptian  Institute.     Cairo,  1890. 


Fig,  5.  —  Small  Blinding 
Breeze-fly,  magnified  two  dia- 
meters.— Railliet. 


communication  made  to   the 
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Common  in  summer,  the  blinding  Chrysops  is  so  named  because  it 
prefers  to  puncture  the  larger  domesticated  animals  around  the  eyes. 
It  also  attacks  Man. 

The  genus  Pangonia  (Latr.),  which  belongs  to  the  same  family,  only 
merits  special  mention  here  because  Mcgnin  attaches  it  to  the  Dipterous 
females  brought  ■  from  New  Caledonia,  where,  according  to  Germain, 
they  attack  the  Cattle  like  the  Tabanidc-e,  and  thus  concurred  in  the 
propagation  of  an  epizooty  of  anthrax  that  prevailed  in  Pine  Island. 
Megnin,  who  describes  them,  names  them  P.  Neo-Caledonica. 

The  family  of  Asilidse  offers  little  interest.  The  Asiles  (Asilus  Linn.), 
which  are  specially  destructive  of  Insects,  have  the  reputation — perhaps 
badly  founded — of  being  tormentors  of  animals,  hke  the  Breeze-flies. 
It  is  the  Hornet  Asilus  (.1.  crabroniformis  Linn.)  which  is  particularly 
inculpated  in  these  misdeeds.  It  is  recognised  among  all  the  Diptera 
by  the  resemblance  it  has,  at  the  first  glance,  to  a  Wasp.  It  is  from 
23  mm.  to  27  mm.  long;  its  thorax  is  brownish  yellow;  the  abdomen, 
narrow  and  elongated,  is  black  in  its  three  first  rings,  and  bright  yellow 
in  the  others ;  the  feet  are  fawn-coloured,  the  wings  dull  yellow  and 
spotted  black  at  the  inner  border. 

The  family  of  Muscidse,  which  includes  all  the  Flies  properly  so 
called,  is  extremely  rich  in  genera  and  species. 

With  these  Insects,  the  antenn?e — usually  inflected  in  front  of  the 
head — have  their  last  article  enlarged  in  the  form  of  a  palette,  and 
provided  at  its  base  with  a  bristle  which  is  most  frequently  dorsal. 
The  proboscis,  inflected,  is  essentially  formed  by  the  lower  lip,  and 
generally  terminates  by  a  soft  enlargement ;  it  contains  only  two 
stylets.     The  tarsi  are  provided  with  two  hooks  and  two  cushions. 

Allusion  will  be  made  here  only  to  those  Muscidce  which  attack 
animals,  in  order  to  feed  on  their  blood  or  cutaneous  secretions.  Here- 
after, those  will  be  described  which  are  only  parasitic  in  the  larval 
state. 

The  first  belong  to  the  genera  Miisca,  Stovwxys,  Hamatobia,  Aricia, 
Hydrophoria,  Ilydrotcea,  and  Glossina. 

The  Flies  {Musca  Linn.)  have  the  stylet  of  the  antennse  plumose  to 
the  end,  and  a  soft  proboscis  adapted  for  suction,  but  incapable  of 
penetrating  the  skin  ;  so  that  if  these  insects  trouble  Man  and  animals, 
it  is  only  to  imbibe  their  perspiration.  They  cause  annoyance  by  their 
importunity,  and  irritate  by  the  tickling  and  itching  they  induce  by 
their  pads  and  proboscis.  They  are  found  in  our  houses,  in  stables, 
cowsheds,  sheep-folds,  etc.,  and  in  paddocks  and  pastures.  Of  an  ash- 
gray  or  grayish  aspect,  they  resemble  the  Common  Fly  {M.  dovicstica 
Linn.),  so  well  known,  and  are  distinguished  from  each  other  by  such 
minute  differences  that  thei-e  can  be  no  practical  interest  in  repro- 
ducing these  ;  as  all  the  species,  beside  their  general  likeness,  have 
almost  identical  habits,  and  to  an  equal  degree  torment  the  domesti- 
cated animals  during  warm  weather.  Such  are  :  the  bovine  Fly  (M. 
bovina  Davaine),  the  crow  Fly  (il/.  corvina  Fab.),  the  cow  Fly  {M. 
vaccina  Dav.),  the  vagabond  Fly  {M.  vagatoria  Dav.),  the  vitripeue  Fly 
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{M.  vitripennis  Meig.),  the  executioner  Fly  {M.  carnifex  Dav.j,   the 

importunate  Fly  {M.  stimulans  Dav.),  the  garden  Fly  (M.  Jwrtorum 

Meig.),  etc. 

The  Stomoxes  (Stomoxys  Geoff.),  often  called  Stinging  Flies,  have  a 

solid,  elongated  proboscis,  bent  near  its  base,  horizontal,  and  extend- 
ing beyond  the  head 
in  front.  This  feature 
serves  to  distinguish  it 
immediately  from  the 
Fhes,  which  it  other- 
wise closely  resembles. 

A  very  common 
species  is  the  Stinging 
Stomoxys  or  Obsti- 
nate Stomoxys  {S.  cal- 
citrans  Geoff.).  It  ap- 
pears at  the  end  of  sum- 


Fig.  6. — Head  of  the  Stinging  Stomoxys,  highly  raagni-         Fig.  7. — Stinging  Stomoxys, 
fied  and  seen  in  profile. — Delafond.  natural  size. — Railliet.' 

a,  antennae  ;  p,  maxillary  palp  ;  t,  proboscis. 

mer  and  commencement  of  autumn,  and  enters  our  houses,  stables,  and 
cowsheds.  It  attaches  itself  by  preference  to  the  legs  of  Horses,  which 
causes  them  to  stamp  in  order  to  get  rid  of  it — hence  the  name  calci- 
trans  given  to  this  species.  With  fine-skinned,  sensitive  animals,  the 
puncture  of  the  Stomoxys  may  be  followed  by  a  large  papule,  on  which 
the  hairs  are  erect.  Its  larvae  live  in  the  fresh  dung  of  the  Horse. 
When  at  rest,  the  Stomoxys  and  domestic  Fly  are  distinguished  from 
each  other  in  that  the  first  carries  its  head  upward,  while  the  second 
has  it  in  the  opposite  position.  It  has  been  supposed  that  the  Stomoxes 
may  be  agents  in  spreading  anthracoid  maladies,  by  stinging  in  succes- 
sion a  diseased  and  a  healthy  animal,  but  no  proof  of  this  has  been 
given. 

The  Hsematobia  (Dav.)  also  resemble  the  Flies,  though  they  are 
smaller.  They  have  a  proboscis  like  that  of  the  Stomoxes,  and  are 
particularly  distinguished  for  the  length  of  their  palpi,  which  equals 
that  of  the  proboscis ;  while  in  the  Stomoxes  the  palpi  do  not 
exceed  the  anterior  border  of  the  buccal  fossette. 

Thus,  as  their  name  indicates,  the  Ha3matobia  are  no  less  greedy  of 
blood  than  the  Stomoxes,  but  they  do  not  enter  stables ;  they  only 
frequent  pastures,  where  they  are  very  troublesome  to  Horses  and 
Cattle.  Linnaeus  was  of  opinion  that  they  were  favourable  to  the 
health  of  these  animals ;  for  in  collecting  in  large  numbers  on  their 
bodies,  they  compelled  them  to  keep  moving,  and  so  prevented  them 
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from  eating  too  much,  which  would  be  hurtful  to  them.  The  exciting 
Haematobium  [H.  stimuJans  Meig.),  the  fierce  Haematobium  {H.  ferox 
Dav.),  the  irritating  Haematobium  {H.  irritans  Meig.),  and  the  saw 
Haematobium  (//.  serrata  Dav.),  are  the  principal  French  species. 

The  saw  Haematobium,  which  is  chiefly  characterized  by  the  shape 
of  the  posterior  tarsi  in  the  male,  and  which  have  the  form  of  a  saw% 
belongs  especially  to  Southern  France.  It  appears  to  be  widely  dis- 
tributed in  the  United  States  of  America,  into  which  it  has  been  pro- 
bably imported  from  Europe.  Of  late  years,  by  reason  of  its  multipli- 
cation, it  has  created  much  alarm  by  the  way  in  which  it  has  caused 
cattle  to  suffer,  and  so  prevented  their  thriving.  When  these  insects 
are  in  large  numbers,  they  gather  to  rest  at  the  base  of  the  horns, 
which  they  cover  for  some  inches.  During  heav}'  rain,  they  collect  on 
the  under  side  of  the  animal's  abdomen.  They  attack,  by  preference, 
the  back,  flanks,  and  upper  parts  of  the  limbs.  According  to  the  in- 
vestigations of  Howard,  the  H.  serrata  deposits  its  eggs  in  fresh  dung, 
where  the  larvae  are  hatched  in  about  twenty-four  hours,  and  there 
they  develop.  Nymphosis  occurs  in  the  superficial  layers  of  the  soil 
covered  by  the  dung.  The  perfect  insect  appears  in  about  fifteen  days 
after  the  egg  has  been  laid.  To  prevent  the  multiplication  of  this 
species,  it  suffices  to  throw  lime  over  the  dung  lying  on  the  pastures.^ 

The  Arices  (Aricia  Macq.),  the  Hydrophores  {Hydrophoria  Macq.), 
the  Hydrotes  {Hydrotaa  Dav.),  possessing  the  same  habits  and  causing 
the  same  discomforts  as  the  Flies,  are  distinguished  from  the  preceding 
genera  by  their  balancers,  which  remain  exposed ;  while  in  Flies,  the 
Stomoxes,  and  the  Haematobia,  they  are  concealed  by  the  elytra. 

They  live  by  preference  in  damp  situations,  and  their  ordinary 
nourishment  consists  of  the  sap  of  flowers  ;  but  the  females  attack 
animals,  and  although  their  soft  proboscis  cannot  pierce  the  skin,  and 
only  allows  them  to  suck  Up  the  humours  thrown  out  on  its  surface, 
they  harass  and  torment  them  most  stubbornly.  They  are  found  in  the 
company  of  the  Flies — which  they  much  resemble  externally— around  the 
eyes,  nostrils,  etc. — sometimes  in  veritable  swarms.  The  best-known 
species  is  the  meteoric  Hydroteus  {H.  victeorica  Dav.).  Linnaeus 
termed  it  the  meteoric  Fly,  because  at  the  approach  of  rain  it  formed 
a  kind  of  cloud  towards  the  lower  extremity  of  Horses'  heads. 

It  remains  to  speak  of  a  species  in  the  family  of  Muscidae,  which  does 
not  belong  to  our  country,  but  which  cannot  be  passed  over  in  silence, 
because  of  the  universal  evil  reputation  it  enjoys.  This  is  the  Tse-tsd, 
or  Glossina  Morsitans  (Westwood),  which,  by  the  organization  of  its 
proboscis,  comes  near  the  Stomoxes  and  Haematobia.  It  is  nearly  as 
large  as  the  domestic  Fly  ;  its  slender  proboscis  is  nearly  twice  as  long 
as  its  head;  its  thorax,  chestnut  in  colour,  is  marked  by  four  black 
longitudinal  lines  ;  the  abdomen  is  yellowish-white,  and  has  only  five 

^  C.  V.  Riley  and  L.  ().  Howard.  The  Horn-Jly  {Ilamatohia  ^errata).  Insect  Life, 
n.,  1889,  p.  93. 
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rings  (or  segments),  the  last  four  of  which  have  large  black  spots  inter- 
rupted on  the  middle  line  ;  the  wings  are  slightly  smoky. ^ 

There  are  otherwise  known  by  the  common  names  of  Tsi-ts6,  Tzd-tze, 
or  Zimh,  several  Fhes  of  tropical  Africa,  forming  part  of  the  genus 
Glossina  (Wiedemann),  and  remarkable  for  their  elongated  proboscis, 
which  allows  them  to  puncture  with  force.  The  most  celebrated  is  the 
Gl.  morsitans,  also  named  the  Tsaltsaya.  It  constitutes 
one  of  the  most  serious  obstacles  to  civilization  in  Africa, 
for  in  the  regions  it  frequents  it  renders  the  employment 
of  the  majority  of  beasts  of  burden  impossible. 

We  will  borrow  from  Bailliet  an  excellent  rdswne  of  the 
history  of  this  insect : 

'  The  Fly  to  which  the  negroes  give  the  name  of  Tse-tse 
is  met  with  throughout  nearly  the  whole  of  Central  Africa,  ^ig.  8.  —  Tse- 
It  appears  to  prefer  hanging  about  the  borders  of  marshes  ¥>  ^^]^^^^^ 
and  watering-places,  and  in  beds  of  reeds.  It  makes  a  ijgj./ 
loud  buzzing  noise,  which  is  easily  recognised  again  when 
it  has  once  been  heard.  If  Bruce  is  to  be  believed,  the  buzzing  of  the 
Tse-tse  is  "  a  mixture  of  dull  and  sharp  sound,  which  is  somewhat  dis- 
cordant. This  buzzing  causes  more  terror  and  disorder  among  men  and 
animals  than  the  monsters  of  the  countries  they  inhabit  could  produce, 
if  they  were  twice  as  numerous." 

'  Many  travellers — among  others,  Livingstone  and  Oswald — have 
stated  that  this  Fly  is  one  of  the  most  redoubtable  scourges  of  the 
African  torrid  zone ;  nevertheless,  the  descriptions  published  with 
regard  to  it  have,  it  appears  to  us,  something  of  a  legendary  character. 
Like  the  Stomoxes,  the  Tse-tse  attacks  Man  and  animals.  It  darts  on 
the  latter,  say  the  travellers,  with  the  rapidity  of  an  arrow,  and 
prefers  biting  them  inside  the  thighs  or  beneath  the  belly,  and  a 
tumour  soon  forms  at  the  part  attacked. 

'  It  has  been  said  that  this  insect  prefers  the  uncovered  parts  of  the 
body ;  that  the  action  of  its  bite  on  Man  is  no  more  dangerous  than 
that  of  the  Gnat ;  that  the  domesticated  animals,  on  the  contrary — 
with  the  exception  of  the  Ass,  the  Elephant,  and  the  Goat — begin  to 
waste  away  immediately,  and  soon  succumb  ;  that  Dogs  resist  the 
bites  when  they  are  fed  on  venison,  but  perish  when  they  receive  milk ; 
that  Calves  nourished  on  milk,  on  the  contrary,  are  exempt  from 
injury,  etc.  On  autopsy,  the  heart,  lungs,  and  liver  are  found  more  or 
less  affected. 

'  The  majority  of  these  descriptions  of  the  older  travellers  have  been 
contradicted  by  more  recent  observations.  Thus,  a  Belgian  expedition 
has  lost  several  Elephants  ;  P.  Baur  has  witnessed  several  of  his  Asses 
perish  as  a  result  of  the  stings  of  this  Fly,  and  he  asserts  that,  instead 
of  preferring  uncovered  parts,  the  Tsd-tsr  usually  gets  underneath  the 
clothing  and  up  the  sleeves  of  men,  and  below  the  tail  of  animals. 
Others  have  observed  that  those  bitten  generally  succumb  as  a  conse- 
quence of  the  gradually-increasing  weakness,  which  may  continue  for 
several  weeks,  and  even  months.  Finally,  the  most  careful  autopsies 
have  not  revealed  any  lesion  of  the  spleen,  liver,  lungs,  or  brain. 

'  All  these  contradictory  statements  show  that  the  action  of  the  Tsd- 
tsc  punctures  is  extremely  variable,  and  that,  consequently,  they  ought 
not  to  be  venomous.     Besides,   ^Socard  and  myself  have  introduced, 

'  A.  Laboulbene.  Sur  uiie  Mouche  Tse-ti^  de  I'Afriqne  auslrak.  Bull.  Acad,  de 
Med.,  3rd  series,  XIX.,  1888,  p.  721. 

3—2 


36  TREATISE    ON    PAKASITIC    DISEASES. 

without  any  result,  beneath  the  skin  of  the  thigh  of  a  Sheep,  the  head 
and  proboscis  of  a  Ts4-ts^,  brought  from  Zanzibar  a  short  time  before 
by  Paul  Leroy. 

'  In  reality,  the  Tsi-ts^  coxv  merely  be  regarded  as  a  carrier  of  virus,  and 
its  bite  is  only  dangerous  when  its  proboscis  has  been  previously  in- 
fected. "With  regard  to  the  virus  that  it  habitually  inoculates,  it  is 
difficult,  in  the  present  state  of  our  knowledge,  to  say  what  it  actually 
is  ;  but  contrary  to  what  Megnin  has  advanced,  it  is  impossible  to  say 
it  is  that  of  anthrax — at  least,  in  the  majority  of  instances.  We  have 
already  given  the  opinion  that  it  might  well  be  the  virus  of  various 
maladies,  and,  perhaps,  even  of  affections  peculiar  to  Central  Africa. 
This  manner  of  looking  at  it  appears  the  only  way  by  which  to  explain 
the  diversity  of  statements  given  by  travellei-s.' 

Kay  Lees  has  attributed  to  the  Tsd-ts^,  but  without  sufficient  proof, 
the  mortality  occurring  among  Horses  and  Mules  of  the  English  army 
in  Northern  India. ^ 

The  small  family  of  Pupipara,  or  Hippoboseidse,  naturally  con- 
cludes this  hst,  for  the  Insects  composing  it  live  exclusively  as  para- 
sites, either  on  Mammals  or  on  Birds.  The  name  has  been  given  to  it 
by  Latreille,  as  the  family  does  not  lay  eggs,  but  pupae  or  nymphse. 
In  reality,  according  to  Leuckart,  the  eggs  developed  in  the  ovaries 
undergo,  in  a  dilatation  of  the  vagina,  the  evolution  which  leads  to  the 
formation  of  larvae  ;  the  latter  remain  in  this  organ,  where  they  are 
nourished  on  the  secretions  of  the  glandular  appendages  of  the  uterus, 
undergoing  several  moultings,  and  acquiring  their  development  before 
expulsion.  Immediately  after  this  hatching,  they  are  transformed  into 
pupae.  Therefore,  the  term  '  Pupipara  '  is  not  quite  exact.  (In  the 
pupa  state,  the  insect  is  in  the  form  of  an  egg,  nearly  as  large  as  the 
abdomen  of  the  mother,  this  region  being  covered  by  a  continuous 
membrane,  without  distinct  rings,  and  capable  of  great  dilatation — a 
structure  necessary  in  the  female,  from  the  peculiar  manner  in  which 
she  brings  forth  her  progeny.  When  the  pupa  case  is  expelled  it 
quickly  becomes  hard,  and  suddenly  enlarges  to  a  greater  size  than  the 
abdomen  itself  in  which  it  was  contained.  The  larger  end  has  a  sort 
of  hood,  which  the  insect  scales  off  as  soon  as  it  is  ready  to  make 
its  escape.) 

These  Insects  have  a  flat  wide  body  of  a  leathery  consistency.  The 
rostrum  comprises  only  a  sucker,  formed  of  an  extensive  tube  contained 
in  a  setiform,  horny  sheath,  which  is  in  its  turn  protected  by  two 
velvety  valves.  The  antennae  are  rudimentary,  and  usually  reduced  to 
scarcely  apparent  knobs.  The  legs  are  strong,  and  terminate  in  den- 
tated  hooks.  The  wings  may  be  absent,  and  the  insect  is  then  a  per- 
manent parasite,  like  the  Lice. 

Only  two  species  of  Pupipara  interest  us.  One  is  the  Melophagus  of 
the  Sheep,  and  is  apterous — consequently  a  permanent  parasite,  and 
does  not  enter  the  group  now  under  consideration.     The  other  is  the 

'  Kay  Lees.  Olossiiia  Morsilaiis,  or  Tue-tse  Fly.  The  Veterinary  Journal,  XXVI., 
1888,  p.  79. 
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Hippoboscus  of  the  Horse  {Hippohosca  equina  Linn.),  which  lives  in 
intimate  relation  with  the  domesticated  animals,  but  being  provided 
with  wings,  easily  quits  its  host,  and  therefore  belongs  to  the  group  of 
remittent  parasites. 

The  Hippoboscus  of  the  Horse,  Spider  Fly  (Keaumur),  or  Flat  Fly, 
is  about  8  mm.  in  length.  The  head  is  yellow,  has  a  brown  spot  at 
the  summit,  and  is  salient  and  distinct  from  the 
thorax  ;  the  eyes  are  dark.  The  thorax  is  brown, 
with  three  yellow  spots,  one  at  each  anterior  angle, 
the  other  median,  posterior  and  triangular ;  the  scu- 
tellum  is  white,  margined  with  brown.  The  abdo- 
men is  yellowish-brown.  The  legs  are  deep  yellow, 
with  some  brown  bands,  and  the  tarsal  hooks  are 
bifid.  The  wings  are  oblong,  rounded,  fuliginous, 
and  have  nervules  only  in  their  antero-external  third. 
The  body  is  covered  with  short  stiff  hairs  at  inter-  Fig.  9.  —  Hippoboscus 
vals.  According  to  Leuckart,  the  transformation  ^  S^^two°  dfaSrs' 
from  the  pupa  into  the  perfect  insect  requires  about  _!Raimet.  ^^^^  ^"' 
a  month. 

This  Insect  is  very  common  in  summer,  and  sometimes  attacks  Cattle 
and  Dogs,  but  it  more  particularly  selects  Horses,  fixing  itself  on  their 
flanks,  and  especially  on  smooth  parts — as  around  the  anus  and  vulva, 
and  on  the  perinaeum  and  inner  aspect  of  the  thighs.  It  runs  with 
rapidity  on  the  body  of  its  host,  and  certain  animals  which  are  par- 
ticularly sensitive  to  its  presence,  kick  furiously  at  the  contact  of  a 
single  Hippoboscus.  Habit,  in  the  course  of  time,  overcomes  this 
irritability,  and  Horses  learn  to  endure  swarms  of  these  insects  without 
■disturbance.  They  are  very  difficult  to  drive  away,  always  obstinately 
returning,  and  their  coriaceous  integument  resists  a  moderate  degree  of 
pressure  intended  to  crush  them.  When  animals  are  badly  groomed, 
the  Hippoboscus  only  leaves  them  at  long  intervals. 

Eondani  has  separated  into  three  species  the  different  forms  which 
the  Hippohoaca  equina  may  present.  Thus  he  distinguishes  :  H.  caimia, 
which  attacks  various  Mammals,  but  more  particularly  the  Dog ; 
E.  equina,  which  torments  Horses,  Cattle,  Dogs,  and  other  animals  ; 
and  H.  taurina,  found  on  the  Ox.^ 

Preventive  and  Curative  Measures  against  the  Action  of  the 
Diptera. — The  various  Diptera,  generally  designated  by  the  name  of 
Flies,  cause  different  degrees  of  injury  to  the  health  of  animals.  At 
least,  they  prevent  them  resting  in  their  habitations,  and  they  increase 
their  fatigue  during  work  by  the  superfluous  movements  and  incon- 
venient attitudes  they  compel  them  to  assume.  It  is,  therefore,  useful 
to  endeavour  to  prevent  their  approach. 

What  is  most  necessary  is  to  keep  them  away  from  the  interior  of 
habitations,  or,  at  any  rate,  to  destroy  them  there.     The  first  object  to 

'  C.  Rondani.  HippoboticUa  italka  in  Ja7nilias  et  genera  dhtribiUa.  Bull,  della  Soc. 
Entom.  Italiana,  XI.,  1879,  p.  3. 
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be  attained  is  keeping  these  in  comparative  darkness  ;  but  curtains, 
blinds,  and  shutters  interfere  more  or  less  with  the  ventilation.  A  pro- 
cedure indicated  by  Spence  as  resorted  to  in  Italy,  and  which  avoids 
this  inconvenience,  '  consists  in  providing  the  windows  externally  with 
a  simple  net,  the  meshes  of  which  may  be  wide  enough  to  allow  several 
Flies  to  pass  through  at  a  time.  If  the  light  enters  at  only  one  side  of 
the  building,  the  Insects  will  not  venture  to  traverse  the  net ;  but  if,  on 
the  contrary,  there  is  a  window  in  the  opposite  wall  which  admits  the 
light,  they  will  not  hesitate  to  enter '  (Railliet). 

When  Flies  have  entered  the  dwellings,  it  is  somewhat  inconvenient^ 
to  endeavour  to  expel  them  by  means  of  certain  odorous  substances, 
and  it  is  preferable  to  impregnate  certain  parts  of  the  bodies  of  the 
animals  themselves  with  a  solution  of  bitter,  nauseous  materials,  such  as 
those  mentioned  below.  In  some  countries,  while  the  animals  are  out 
of  doors,  it  is  customary  to  burn  the  dry  leaves  of  the  pumkin,  the 
acrid  smoke  of  which  immediately  drives  out  or  kills  the  Flies.  In 
other  countries,  small  bundles  of  heather,  broom,  willow,  or  ferns,  are 
suspended  from  the  ceiling  or  walls,  and  in  these  the  Flies  take  refuge 
during  the  night,  and  while  they  are  asleep  the  wisps  are  shaken  over 
a  fire  and  the  Insects  in  this  way  destroyed. 

During  work  or  while  at  pasture,  animals  can  be  protected  by  means 
of  covers  and  linen  sheets.  The  garniture  most  employed  with  this  ob- 
ject, is  the  net  that  is  spread  over  thebodiesof  Horses  and  working  Oxen, 
and  which  is  bordered  by  a  fringe  of  twine,  the  continual  movement  of 
which  keep  away  Insects.  Sometimes  this  fringe,  fastened  to  the  reins 
on  each  side,  constitutes  all  the  caparison  ;  and  only  too  frequently  the 
protection  for  the  Ox  is  reduced  to  merely  a  bit  of  cloth  covering  the 
face,  and  which  defends  the  eyes  and  muffe.  The  abdomen  is  some- 
times protected  by  a  kind  of  linen  apron.  The  bonnet  or  liood  which 
envelops  the  ears,  neck  and  face,  prevents  the  entrance  of  Flies  to  the 
ears.  Much  employed  in  the  east  of  France  and  in  Germany,  this  is 
made  of  net  or,  better,  of  linen.  These  contrivances  are  often  re- 
placed by  twigs  and  branches  of  trees,  which,  tied  to  the  saddlery,  by 
their  continual  movement  drive  away  the  Insects. 

Finally,  the  bodies  of  animals  may  be  dressed  with  odorous,  bitter, 
or  nauseous  substances.  In  many  countries,  use  is  frequently  made  of 
a  decoction  of  walnut-tree  leaves,  or  of  a  maceration  of  them  in  vinegar. 
This  need  only  be  applied  to  the  skin  once  a  week.  Sometimes  it  is 
sufficient  to  merely  rub  the  animals  with  the  walnut-tree  leaves.  There 
have  also  been  recommended  weak  decoctions  of  tobacco  (3  oz.  to  the 
quart  of  water),  aloes  (3  drams  to  the  quart),  and  assafoctida  (2  oz. 
in  5  oz.  of  vinegar  and  8  oz.  of  water).  Substances  should  be  avoided 
— such  as  empyreumatic  oils— which  soil  the  harness  and  the  coats  of 
the  animals,  and  are  not  superior  in  their  effects  to  those  just  men- 
tioned.    The  lotions  and  frictions  need  rarely  be  generally  applied,  but 
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should  rather  be  localized  on  the  regions  of  the  body  which  are  most- 
sensitive,  or  which  the  Insects  prefer. 

There  are  no  particular  indications  to  offer  with  regard  to  the  acci- 
dents that  may  sometimes  be  occasioned  by  the  dipterous  parasites  ; 
and  attention  has  only  to  be  directed  to  the  local  or  general  phenomena 
which  present  themselves.  Usually  cold  affusions,  douches,  and  local 
or  general  bathing,  cause  the  disappearance  of  the  tumefaction  and 
pruritis  that  are  manifested,  and  it  is  only  these  that  appear  to  demand 
therapeutic  intervention. 


CHAPTER  II. 


DIPTEKOUS   PARASITES   OP   THE    SKIN    IN   THE    LAKVAL    STATE. 

A  CERTAIN  number  of  Diptera  pass  their  larval  phase  either  in  wounds 
on  the  surface  of  the  body,  or  in  the  substance  of  the  skin  itself. 
Sometimes  this  sojourn  is  only  accidental  for  them,  and  at  other  times 
it  is  absolutely  necessary.  Parasitism  is,  therefore,  less  complete  for 
the  former  than  it  is  for  the  latter,  which  only  comprise  the  larvae  of 
the  (Estridae,  and  which  are,  for  this  reason,  named  cuticoles. 

All  these  larvae  are  acephalous ;  the  anterior  extremity  is  destitute 
of  eyes  and  antennae,  and  has,  at  most,  two  horny  hooks ;  food  is 
introduced  into  the  mouth  by  suction.  On 
transformation  into  nymphee,  the  skin  be- 
comes hardened  and  assumes  the  form  of  a 
small  barrel  {barrelled  impa),  in  the  interior 
of  which  is  the  real  pupa.  The  perfect 
Insect  makes  its  escape  by  raising  a  more  or 
less  rounded  valve. 

The  term  Myiasis  (Hope)  {iwla,  fly)  desig- 
nating every  disturbance  due  to  the  larvae  of 
Diptera,  it  is  naturally  only  a  question  here 
of  Cutaneojis  Myiasis.  This  is  caused  by  the 
larvae  of  the  Muscidea  or  Qj^stridae — sub- 
order of  Brachycera.  ■ 

LARViB  OF  THE  MusciD^. — The  latter  be- 
long to  the  genera  Sarcophagus,  Lucilia,  and 
Ochromyia;  for  it  is  not  proved  that  the  blue 
fllesh-Fly  {CallipJwra  vomitaria  Dav.),  which 
contributes  so  largely  to  changes  in  meat,  nor 
the  Carnivorous  Sarcophagus  {Sarcophaga 
carnaria  Meig.),  or  gray  carnivorous  Fly, 
really  deposit,  even  accidentally,  their  eggs 
and  their  larvae  on  wounds.  On  the  contrary,  it  is  now  known — thanks 
to  Portchinskyi — that  the  majority  of  larvae  which  are  found  in  Europe 

|l<'^  J.  Portchinsky.  Kranhheiten,  wdche  in  Mohileic'schen  Oouvernemcnt  von  den  Lar- 
ven  der  Sarcophila  Wohlfarli  entstehen,  und  deren  Biologie.  Horae  Societatis  Entomo- 
logicae  RussicEe,  XI.     Saint-Petersburg,  1875-76. 


Fig.  10.— Head  of  the  Blue  or 
Flesh  Fly,  highly  magnified.— 
Delafond. 

a,  antennae ;  p,  maxillary 
palps  ;  t,  proboscis. 
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on  the  wounds  of  Man  or  animals,  are  those  of  the  magnificent  Sarco- 
phagus (S.  magnifica  Schiner,  Sarcophila  Wohlfarti  Portch.),  which, 
according  to  Laboulbene,  has  the  following  description  : 

Length  10  mm.  to  33  mm.  General  colour  ash-gray  ;  face  and  sides  of 
head  white  ;  antennae  and  palpi  black ;  thorax  ash-gray,  with  three 
black  longitudinal  hnes  ;  abdomen  light-gray,  with  three  black  spots 
on  each  segment.     Wings  hyaline,  base  yellow.     Legs  black. 

Like  all  the  Sarcophagi,  this  one  is  viviparous  ;  the  females  deposit 
their  larvae  in  wounds  on  Man  and  animals. 

These  larvae  are  fusiform,  with  very  distinct  segments,  and  destitute 
of  spines  ;  the  buccal  extremity  is  furnished  with  two  hooks ;  the 
posterior  extremity  shows  two  stigmata  (or  spiracles) — openings  of  the 
respiratory  apparatus. 


Fia.   11. — Blue   Flesh-fly,  natural  Fig.  12. — Sarcophaga  magnifica,  male. — 

size. — Railliet.  Laboulbfene. 

'  This  Diptera,'  says  Portchinsky,  '  is  entirely  rural,  and  is  never 
seen  in  houses.  In  the  perfect  state,  it  is  difficult  to  find,  and  it  can 
only  be  procured  by  hatching  the  nymphse  obtained  from  the  larvae 
gathered  on  animals'  wounds.  It  is  one  of  the  finest  of  the  Sarcopliila, 
a,nd  it  is  not  only  very  annoying  to  Man,  but  also  to  animals,  in  the 
Government  of  Mohilew.  In  fact,  I  have  obtained  the  Sarcophila 
Wohlfarti  exclusively  from  different  larvae  derived  from  Cattle,  Horses, 
Pigs,  Sheep,  Dogs,  and  even  domestic  Birds — chiefly  Geese.  In  certain 
years,  the  infection  of  Cattle  by  the  larvse  of  Flies  extends  to  two- 
thirds,  or  to  at  least  one-half  of  a  herd.  An  insignificant  wound  is 
suddenly  invaded  by  these  larvae,  and  it  soon  becomes  considerable. 
This  species  prefers  the  mucous  membranes,  but  more  particularly  the 
inguinal  region  of  Cows,  where  the  larvae  cause  extremely  serious 
sores ;  this  occurrence  is  frequent  here.  With  Dogs,  the  same  larvae 
are  often  met  with  in  the  ears,  and  it  is  not  rare  to  see  them  at  the 
same  time  punctured  by  legions  of  Stomoxys  calcitrans  and  covered 
with  blood.' 

Megnin  mentioned  having  found  the  larvae  of  this  Fly  not  only  in 
wounds  of  the  domesticated  animals,  but  also  in  the  depressions  or 
folds  of  skin  where  the  sebaceous  secretion  is  always  in  a  state  of 
more  or  less  ammoniacal  fermentation — such  as  the  lacuna  of  the  frog 
of  the  Horse's  foot,  the  cavity  of  the  prepuce,  or  hollow  of  the  pastern 
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of  that  animal.  In  these  places  the  larvae  finish  by  inducing  ulcera- 
tion of  the  skin,  and  they  may  even  sometimes  penetrate  beneath  it, 
causing  more  or  less  considerable  disturbance. 

After  their  transformation  into  nymphoe,  Megnin  has,  by  hatching 
them,  always  obtained  the  same  Fly— the  Sarcophaga  magnifica.  He 
is  of  opinion  that  it  is  these  larvae  which  are  most  frequently  found  in 
wounds  in  Man,  and  that  if  they  are  mistaken  for  those  of  the  Calli- 
phora  vomitaria,  Sarcophaga  carnaria,  and  Lucilia  Ccesar,  it  is  only 
because  they  all  resemble  each  other  so  much  that  they  cannot  be 
distinguished  from  each  other,  except  by  hatching  the  perfect  Insect — 
which  is  i-arely  successful. 

The  genus  Lucilia  (Macq.)  contains  Flies  with  a  soft  proboscis  ;  the 
epistoma — the  superior  border  of  the  buccal  cavity — is  not  salient ; 
the  antennae  to  the  third  article  are  quadruple  the  size  of  the  second,  and 
the  stylet  is  very  plumose ;  abdomen  short  and  round,  wings  wide  apart. 
These  characters,  joined  to  the  bright  metallic  colours,  constitute  a 
fades  which  distinguishes  this  genus  from  all  the  others. 

The  Lucilia  Caesar  (Linn.)  is  the  type ;  it  is  of  a  fine  golden-green 
colour,  is  widely  extended,  and  deposits  its  eggs  on  decomposing  organic 
matter.     It  lays  them  also  on  the  wounds  of  Man  or  animals. 

The  Lucilia  sericata  (Meig.)  much  resembles  it. 

It  is  smaller  and  of  a  greenish-blue  tint.  The  epistoma  and  face  are 
white,  while  the  first  is  of  a  pale  red  in  the  Lucilia  Caesar.  The  first 
ring  of  the  abdomen  alone  is  black,  while  in  the  other  species  the 
second  ring,  in  addition,  has  a  black  dorsal  Hne. 

In  Holland,  the  Lucilia  sericata  often  causes  an  affection  of  a  certain 
gravity  in  Sheep,  which  the  breeders  designate  the  '  worm  sickness  ' 
(Worm-ziekte).  It  was  first  studied  by  Bouman  and  by  Gerlach,  then 
by  Jennes  and  Van  Laev.^ 

The  larvae  are  found  chiefly  in  young  Sheep,  and  especiall}^  those  suffer- 
ing from  diarrhoea ;  adult  Sheep  being  seldom  troubled  by  them  unless 
they  are  badly  kept.  Attracted  by  the  faecal  matters  about  the  hind- 
quarters of  the  animals,  the  flies  there  deposit  their  eggs,  and  from 
these  issue  small  cream-coloured  larvae,  formed  of  ten  to  twelve  rings, 
with  points  on  their  borders.  The  head  has  two  hooks,  and  the 
posterior  extremity,  more  voluminous,  shows  three  stigmata.  These 
larvae  attack  the  skin  and  cause  itching,  which  compels  the  animal  to 
keep  its  tail  continually  in  motion,  and  to  bite  and  rub  itself  against 
surrounding  objects.     The  wool  is  then  very  closely  matted  and  in  hard 

1  Bouman,  translated  by  Demarbaix.  Annales  de  Med.  Vet.,  1863,  p.  78. — Gerlach. 
AUgerneine  Therapie  d.  liausthierkrankheiten,  cited  by  Zurn. — Jennes  et  van  Laer. 
Dermatof^e  ParasUciire  chez  leu  Moutona  produite  pai-  (es  larvts  de  la  Lticilia  sericata. 
Journal  de  Med.  Vet.  et  de  I'EltJve  du  Betail,  1864  ;  et  Aunales  de  Med.  Vet.,  Bruxelles, 
1867. 
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patches,  beneath  which  the  skin  is  perforated  by  small  openings  or  is 
largely  abraded,  and  a  thick  viscid  fluid  of  an  unpleasant  odour  is 
discharged  from  it.  When  exposed,  the  larvte  are  greatly  disturbed, 
run  away  in  every  direction,  and  try  to  conceal  themselves  beneath 
the  derma.  They  are  sometimes  found  towards  the  croup.  If  the 
disease  persists,  it  complicates  the  diarrhoea,  and  contributes  to  bring 
about  marasmus  in  the  young  animals.^  (This  condition  is  observed 
among  lambs  in  the  United  Kingdom,  which  are  said  by  the  shepherds 
to  be  affected  with  the  '  fly  '  or  '  maggot.') 

Another  better-known  species  is  the  Lucilia  macellaria  (Fabr.), 
more  frequently  designated  the  L.  hominivorax  (Coquerel)  and  L.  an- 
throjjoj^haga  (Conil.).  It  measures  9  mm.  to  10  mm.,  and  is  recognised 
by  its  blue  thorax  streaked  with  three  darker  blue  bands  of  a  purple 
tint ;  the  pads  are  black,  and  the  wings  brown  at  the  base.  The  larva 
measures  14  mm.  to  15  mm.  This  fly  is  met  with  over  a  great  portion 
of  America,  from  the  north  of  the  United  States  to  the-  Argentine 
Eepublic  ;  but  more  particularly  in  the  warm  regions.  It  is  redoubt- 
able because  of  its  larviE.- 

It  deposits  its  eggs  in  the  wounds  of  the  domesticated  animals  and 
Man,  and  even  introduces  them  into  the  natural  cavities.  By  means  of 
their  two  buccal  hooks,  the  larvce  attack  the  tissues  and  rapidly  produce 
serious  disorder,  with  loss  of  substance  and  mutilation.  The  facts 
published  with  regard  to  this  too  interesting  insect  are  chiefly  con- 
cerning Man.  Liguistiu-'  has,  nevertheless,  observed  extremely  grave 
complications  caused  by  the  larvai  of  this  Lucilia  in  wounds,  and  more 
particularly  in  the  ulcerations  (crevasses,  cracks  or  fissures)  from  which 
the  Horses  and  Mules  suffered  during  the  (French)  expedition  to 
Mexico. 

The  last  species  of  this  group  of  parasites  is  the  Ochromyia 
anthropophaga  (Blanchard).  Eailliet,'*  who  has  particularly  studied  it, 
thus  describes  it  :  '  A  fly  of  a  grayish-yellow  tint,  measuring  8  mm.  to  19 
mm.  long.  The  head  is  testaceous  and  covered  with  small  black  hairs  ; 
the  style  of  the  antennte  is  plutoose.  The  thorax  has,  in  front,  two 
black  longitudinal  bands  ;  the  wings  are  slightly  smoky.  The  abdomen 
is  covered  with  somewhat  large  black  spots,  particularly  behind. 

*  It  is  a  Senegal  Fly,  met  with  principally  in  the  Province  of  Cayor — 
hence  the  designation  of  Cayor  Fly  by  which  it  is  generally  known. 
It  has  been  seen  sometimes  to  hover  over  animals  (Notaris)  ;  never- 
theless, it  appears  to  deposit  its  eggs  in  the  sand.  In  any  case,  it  is 
observed  that  the  larvte,  known  by  the  improper  name  of  Cayor  worms, 

*  We  do  not  know  if  an  analogous  afifection  to  the  Worm-ziekte,  which  has  been 
observed  in  Sheep  by  Austrny,  veterinary  surgeon  at  Cajarc  (Lot),  should  be  attributed 
to  the  L.  sericata.  It  differs  from  it  so  far,  that  the  animals  attacked  were  previoinly  in 
perfect  health,  and  that  the  larvae  are  scattered  over  different  parts  of  the  body — princi- 
pally the  loins,  sides,  and  shoulders.      Emaciation  was  rapid,  and  death  soon  ensued. 

^  (In  Paraguay,  foals  are  sinl  to  die  in  large  numbers  from  the  effects  of  larvcc  which 
hatch  out  of  eggs  depo.-ited  ou  the  navel  before  it  has  dried  up. ) 

*  Lignistin.     Jnurnal  de  Med.  Veterinaire  Militaire,  ill.,  1865,  p.  663. 

*  Eailliet.  La  Mouche  de  Cayor.  Bull,  de  la  Soc.  Cent,  de  Med.  Vet.,  1884.— Lt-noir. 
Mouche  et  Ver  du  Cayor.     Archives  V^terinaiies,  1884. 
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develop  beneath  the  skin  in  Man  and  various  animals — Dog,  Cat  and 
Goat.     With  the  Dog,  which  is  more  particularly  affected,   a  small 

inflammatory  tumour  is  seen,  which 
increases  rapidly,  and  is  covered  by  a 
brown  crust.  In  about  six  or  seven 
days  the  larva  has  completed  its  evo- 
lution, and  leaves  this  tumour  in  order 
to  be  transformed  into  a  pupa,  cicatriza- 
tion of  the  wound  being  spontaneously 
_  effected. 

Fic;.  13.-The  Cayor  Fly,  magnified        '  When    the    parasites  are  few    in 
two  diameters.— Railliet.  number,  they  occupy  the  tail  by  pre- 

ference, as  well  as  the  paws  and  ears 
— parts  in  contact  with  the  ground.  But  if,  on  the  contrary,  they  are 
numerous,  they  are  found  on  all  parts  of  the  body.  Young  animals  are 
oftenest  attacked,  but  adults  may  be  so  seriously  invaded  as  to  succumb. 
What  is  remarkable  is  that  this  parasite  abounds  at  Mount  Pal,  twenty 
miles  from  St.  Louis,  while  it  has  never  been  seen  at  the  latter  place; 
and  what  i§  more,  Dogs  which  enter  St.  Louis  covered  with  larvte  are 
free  from  them  in  about  two  days.' 

E.  Blanchard  considers  the  Cayor  Fly  as  belonging  to  the  family  of 
CEstridae,  and  allied  to  the  Hypodermae  and  Dermatobia  (see  p.  46). 

Prophylaxis  and  Therapeutics. —  The  prophylactic  measure  to  be 
opposed  to  myiasis,  consists  in  preventing  the  approach  of  the  flies,  and 
has  been  sufficiently  indicated  in  the  preceding  chapter.  In  the  case 
of  wounds,  and  in  view  of  their  usually  small  dimensions,  it  is  advan- 
tageous to  apply  some  empyreumatic  oil — such  as  parafiin — around 
them :  its  strong  and  persistent  odour  allows  of  its  employment  in  very 
small  quantities. 

It  is  evident  that  dressings  carefully  performed,  and  sufiiciently  fre- 
quent, will  prevent  the  invasion  of  wounds  by  larvas ;  and  thorough  cleans- 
ing will  expel  them  from  the  parts  (prepuce,  frog,  pasterns)  where  they 
have  taken  up  their  abode.  Keeping  the  wool  of  the  Sheep  clean  will 
prevent  the  visits  of  the  Lucilia  sericata  ;  and  as  for  the  Cayor  Fly,  the 
prophylactic  measure,  says  Lenoir,  is  preventing  dogs  from  lying  on  the 
sand,  or,  better  still,  keeping  them  away  altogether  from  the  usual  haunts 
of  that  insect. 

The  curative  treatment  is  very  simple,  for  the  larvae  are  very  sensitive 
to  an  infinity  of  agents  that  cause  but  little  irritation  to  the  wounds 
that  harbour  these  pests,  which  otherwise  are  easily  killed  or  expelled. 
So  that  they  may  either  be  removed  immediately,  or  the  parts  may  be 
dressed  with  ether,  chloroform,  benzine,  petroleum,  tincture  of 
camphor,  etc. 

Larv^  of  THE  (EsTRiD^.i— Although  the  larvae   of   the    CEstrida 

'  Numan.  Mini,  sur  les  Larves  d'CEstres  qui  sijournent  ilans  I'estomac  du  Cheval, 
1834.  Translated  by  Verheyen,  Biblioth.  V^terinaire,  vol.  I.,  I'aris,  1849.— Joly.  Jie- 
r.herches  mir  les  (E.strideK.  Annales  de  la  Soc.  Roy,  d'Agriculture  de  Lyon,  1846.— 
Brauer.  Monographic  dtr  (Estriden,  Verhandl.  d.  K.  Zool. -botanik  Gesellsch.  in  Wien. 
XII.,  1863. 
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cuticolcs  infest  the  subcutaneous  connective  tissue,  their  study  natur- 
ally comes  in  here,  for  their  presence  is  associated  with  perforations  of 
the  skin. 

An  essential  characteristic  of  the  CTlstridaB,  is  the  necessary  parasitism 
of  their  larvae.  Guided  by  a  special  instinct,  the  female  lays  her  eggs 
on  the  bodies  of  Mammalia,  choosing  the  species  to  which  their  future 
development  is  subordinate.  In  order  to  be  hatched,  the  larva  employs 
various  means  to  reach  the  organ  or  region  most  suitable.  Sometimes 
it  is  the  subcutaneous  connective  tissue,  as  for  that  which  is  about  to 
be  described  ;  and  in  other  instances  it  is  the  frontal  sinuses  or  pharynx, 
the  stomach  or  intestines.  It  remains  in  its  special  habitat  for  a 
variable  period,  generally  from  the  summer  until  the  following  spring ; 
when  it  contrives  to  leave  it  by  a  mode  of  procedure  appropriate  to 
each  type,  and  buries  itself  in  the  ground,  conceals  itself  beneath  a 
stone,  or  seeks  the  shelter  of  some  place  which  is  a  little  damp,  where 
it  may  become  transformed  into  a  nympha  or  pupa,  before  appearing 
in  its  perfect  state.     The  latter  is  generally  somewhat  rare  to  find. 

The  (Estridae  are  recognised  by  the  following  zoological  characters : 

Body  usually  hairy  ;  head  somewhat  voluminous  and  hemispherical ; 
two  facetted  eyes,  usually  separated  by  a  wide  forehead  which  bears 
three  ocelli ;  antenna  very  short,  fixed  near  the  forehead,  and  folding 
into  two  corresponding  cavities  which  are  completely  or  incompletely 
separated.  Of  their  three  articles,  the  last,  which  is  almost  globular, 
has  a  dorsal  bristle  or  stylet,  inserted  near  the  base,  and  usually  single. 
Proboscis  generally  very  small,  or  scarcely  visible ;  two  palpi  some- 
times distinct,  sometimes  rudimentary ;  thorax  large,  elevated,  and 
prothorax  very  marked ;  wings  large  ;  abdomen  formed  of  six  apparent 
rings,  the  extremity  being  rounded  in  the  males,  and  terminated  by  a 
very  extensible  oviscapt  in  the  females. 

Certain  species  are  viviparous,  bringiug  forth  the  larvae  already 
hatched ;  others  are  oviparous,  laying  eggs  of  different  shapes,  with  a 
resisting  shell  sometimes  operculated,  which  always  present  at  its  pos- 
terior pole  an  appendage  that  serves  to  attach  the  egg  to  the  skin  or  to 
the  hair  of  the  host.  The  number  f  larvae  or  eggs  which  each  female 
deposits  is  always  considerable. 

The  bodies  of  the  larvae  are  composed  of  twelve  segments,  the  first  two  of 
which — cephalic  segments — are  not  always  very  distinct  from  each  other. 
Between  these  two  first  segments  are  two  very  small  respiratory  stigmata 
— anterior  stigmata — in  the  form  of  points,  nodules,  or  minute  slits;  these 
are  sometimes  concealed  in  a  depression  in  the  integument.  The  last 
segment  has  also  two  stigmata — the  posterior — consisting  of  openings  into 
which  the  tracheae  may  project,  or  in  large  peritremes  pierced  with  a 
variable  number  of  openings.  At  their  birth  the  larvae  have  external 
buccal  organs,  formed  chiefly  of  two  hooks,  which  are  sometimes  per- 
sistent, or  disappear  as  development  progresses.  Above  these  buccal 
organs  are  seen  two  small  horny  or  cutaneous  projections,  which  repre- 
sent the  antennae.     The  anus  is  very  small,  and  is  situated  below  the 
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Btigmatic  plates  of  the  last  ring.     During  their  parasitic   existence, 
the  larvae  undergo  two  moultings,  which  divide  this  period  into  three 


When  the  larva  has  quitted  its  host  and  reached  a  place  favourable 
to  its  nj'mphosis,  its  skin  becomes  hai-dened,  and  is  detached  from  the 
body  of  the  nympha,  the  covering  of  which  is  supple,  and  to  which  it 
sometimes  remains  united  by  four  trachece.  The  shell,  more  volumi- 
nous than  the  insect  which  has  to  leave  it,  is  distended  at  its  posterior 
part  by  fluid  that  afterwards  escapes.  The  nymphal  state  continues 
from  three  to  eight  weeks,  and  even  longer  if  the  weather  is  cold. 
When  hatched,  the  Insect,  by  means  of  a  vesicle  which  is  developed  on 
its  forehead,  makes  such  pressure  on  the  inner  surface  of  the  shell  as  to 
cause  this  to  rupture  at  the  cephalic  extremity,  and  in  the  direction  of 
the  sutures  of  its  arches.  The  wings  of  the  newly-hatched  creature  are 
extended  in  ten  to  fifteen  minutes. 

In  this  perfect  state,  with  their  mouth  atrophied,  the  Q^stridse  appear 
to  be  no  longer  able  to  take  food;  they  may  live,  nevertheless,  for 
several  weeks  on  the  fat  accumulated  in  their  bodies.  Quiescent  until 
their  reproductive  organs  have  attained  their  maturity,  they  then  ex- 
hibit an  extreme  vivacity,  particularly  if  atmospherical  conditions  are 
favourable.  They  fly  chiefly  during  the  warmest  and  finest  days  of 
summer,  and  during  the  middle  of  the  day,  and  they  generally  frequent 
pastures  in  the  vicinity  of  woods. 

According  to  the  particular  habitat  of  the  larvae,  the  latter  and  the 
species  to  which  they  belong  are  distinguished,  since  the  time  of  Bracy 

Clark,  as  gastricoles  or  chylivor- 
ous — gastric  or  intestinal ;  cavi- 
coles  or  lyvq^hivorous  —  those 
frequenting  the  cavities  of  the 
face;  and  cuticoles or inirivores — 
those  which  are  subcutaneous. 
Fig.  14.— Wing  of  the  Ox  Hypoderma,  Brauer,  whose  works  on  the 

magnified  five  diameters.  (EstridiE  constitute  him  an  au- 

thority, has  arranged  all  the  species  into  thirteen  genera,  only  four  of 
which — HyjMclerma,  Dermatobia,  Cnterebra,  and  CEstromyia — are  cuti- 
cole  larvae.  Of  these  four  genera,  the  first  two  alone  develop  their 
larvae  beneath  the  skin  of  the  domesticated  animals,  in  Europe  or  other 
parts  of  the  world,  and  are  consequently  only  those  which  will  be 
noticed  here.  From  a  zoological  point  of  view,  they  belong  to  the  group 
whose  wings  have  a  terminal  transverse  nervure  (Fig.  14). 

Hypodermse. — The  European  cuticole  CEstrae  belong  to  the  genus 
Hypoderma  (Latr.). 

In  the  perfect  state,  the  body  of  these  Insects  is  hairy ;  the  head  is 
generally  larger  than  the  anterior  part  of  the  thorax  ;  the  antennae  are 
very  short,  and  the  stylet  nude  and  deeply  buried  in  two  separate  de- 
pressions. The  proboscis  is  quite  rudimentary ;  the  thorax  is  almost 
spherical,  and  generally  larger  than  the  abdomen.     In  the  female,  the 
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ovipositor  (Fig,  16)  is  long,  consists  of  four  articles,  and  is  continuous 
with  the  fifth  segment ;  the  segments  composing  it  pass  within  each  other 
in  a  telescopic  fashion.  When  it  is  extended  it  projects  backwards  and 
slightly  upwards,  and  at  the  end  of  the  last  article  are  three  horny 
appendages,  a  little  curved  inwards  toward  each  other  like  pincers, 
between  which  the  eggs  pass  out.  The  wings,  most  frequently  fuligin- 
ous, are  small,  divergent,  and  inclined  outwards. 

In  the  first  stage,  the  larvae  are  free  in  the  subcutaneous  connective 
tissue,  in  the  panniculous  carnosus,  and  in  the  superficial  muscles.  The 
skin  covering  them  does  not  show  any  perforation,  this  being  obHterated 
after  giving  passage  tp  the  young  larvge.  The  duration  of  this  period 
appears  to  be  several  months. 

At  the  end  of  this  time  the  larva  is  about  13  mm.  long ;  it  is  nearly 
cylindrical  in  shape,  and  only  about  2-2  mm.  thick.  The  mouth,  which 
is  altogether  anterior,  has^  above,  a  salient  stylet,  completed  on  each  by  a 
hook  curved  almost  at  a  right  angle.  These  hooks  can  be  brought  together 
so  as  to  become  parallel  to  the  median  stylet,  and  thus  form  a  point 
well  adapted  to  bore  through  the  tissues,  while  by  their  separation  they 
are  opposed  to  withdrawal  and  facihtabe  progression.  It  is  doubtless 
by  this  mechanism  that  the  newly-hatched  larva  can  penetrate  beneath 
the  skin.  This  larva  is  formed  of  eleven  rings;  it  is  white  except  at  the 
mouth,  pharynx,  and  posterior  stigmata,  where  it  is  brown.  The  stig- 
mata consist  of  thin,  porous  plates  of  chitin,  which  do  not  yet  perfectly 
fulfil  their  role  of  respiratory  openings.  This  function  must  be  accom- 
plished partly  by  the  skin — which  is  thin,  almost  transparent,  and  nude 
— if  it  is  not  carried  out  in  the  infundibuHforrn  depression  of  the  mouth 
and  on  the  border  of  the  lower  lip,  where  there  are  two  microscopical 
spines. 

In  the  second  stage,  which  occupies  about  two  months,  the  larva 
increases  in  dimensions  in  every  direction,  but  preserves  its  white 
colour  except  at  the  inferior  surface,  where  there  are  three  black  spots 
formed  by  agglomerations  of  microscopical  spines.  The  upper  surface 
is  nude,  with  the  exception  of  the  first  two  or  three  rings.  The  mouth 
is  V-shaped  and  circumscribed  by  plates  of  chitin;  the  stylet  and 
hooks  have  disappeared.  The  plates  of  the  posterior  stigmata  are  reni- 
form  and  have  large  alveoli.  The  posterior  extremity  is  thin,  the 
anterior  expanded  and  vesiculous. 

The  third  stage  lasts  two  to  three  months.  The  larva  becomes  thick, 
pyriform,  and  almost  spherical  in  a  state  of  contraction ;  it  has  the 
shape  of  a  boat  when  elongated,  being  convex  below  and  plane  above. 
Soft,  flexible,  and  very  contractile,  it  becomes  yellow,  then  brown,  and 
finally  black.  The  buccal  fossette  is  infundibuliform,  with  the  rudi- 
mentary antennas  above  it.  At  the  upper  surface  of  the  cephahc 
extremity,  is  a  slight  horseshoe-shaped  furrow  that  extends  to  the  fourth 
ring.  This  furrow  encloses  the  part  which,  at  the  termination  of  nym- 
phosis,  is  detached  by  the  Insect  in  the  form  of  an  operculum.  Each 
ring,  from  the  second  to  the  ninth,  carries  three  pairs  of  lateral  ridges 
ranged  beside  each  other  and  garnished  with  spines,  the  disposition'^of 
which  varies  according  to  the  species  ;  the  last  ring  is  hemispherical  or 
cylindrical. 

Three   kinds   of    Hypodermaj   whose    larvae    are    parasitic    in    the 
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domesticated  animals,  are  actually  known  :  the  Striped  Hypoderma, 
the  Beindcer  Hypoderma,  and  the  Bovine  Hypoderina.  The  latter 
belongs  more  particularly  to  this  country,  and  has  been  the  longest 
recognised. 

The  Striped  Hypoderma  {H.  lincata  Villers)  is  black,  very  hairy, 
12  mm.  or  13  mm.  long,  and  derives  its  name  from  the  gray,  longitudinal 
bands  on  the  upper  surface  of  the  thorax.  It  has  been  found  in 
England,  Norway,  Germany,  Italy,  Southern  Russia,  and  in  Kentucky, 
America.  Brauer  supposes  that  its  larva  lives  beneath  the  skiu  of  the 
Ox,  and  that  it  must  be  included  among  the  larvae  of  the  OEstridae 
which  have  been  several  times  observed  in  Germany  beneath  the  skin 
of  Sheep  recently  clipped. 

The  Beindeer  Hypoderma  forms  the  sub-genus  (Edemagena  (Latr.), 
which  is  only  distinguished  from  the  Hypoderma^  by  the  latter  having 
no  palpi,  and  the  spines  on  the  surface  of  the  larvae  being  fewer  on  the 
lower  than  on  the  upper  surface ;  while  in  the  (Edemagena  the  palpi — 
small  and  globular — are  present,  and  the  two  surfaces  of  the  larvae  are 
equally  spinous. 

The  Hypoderma  of  the  Eeindeer  {H.  {(Ed.)  Tarandi  Linn.)  is  black 
and  very  hairy.  The  female — larger  than  the  male — is  16  mm.  long. 
The  thorax  is  covered  with  yellow  hair,  and  has  a  wide,  black,  trans- 
verse band.  The  first  segment  of  the  abdomen  is  covered  with  pale- 
yellow  hairs,  the  other  segments  with  short  hairs.  The  thighs  are 
black  :  legs  and  tarsi  grayish-yellow. 

The  larva  is  in  every  way  larger  than  that  of  the  Ox  Hypoderma, 
which  it  much  resembles  in  other  respects. 

This  species  is  found  in  Lapland  and  North  America. 

Linnaeus  states  that  it  inspires  so  much  fear  in  the  Reindeer,  that 
ten  of  the  Insects  will  alarm  a  herd  of  more  than  five  hundred.  As 
soon  as  they  appear,  the  Eeindeer  tremble,  run  about,  snort,  bellow, 
and  stamp  their  feet.  He  also  mentions  that  the  female — as  with  the 
other  Hypodermae— only  deposits  its  eggs  on  the  skin  of  these  animals. 
Once  hatched,  the  larva  penetrates  beneath  the  skin  of  its  victim,  and 
is  there  nourished  after  the  manner  of  the  Hypodermae. 

The  Insect  deposits  its  eggs  early  in  July,  when  the  Reindeer  has 
shed  its  coat.  It  prefers  to  attack  young  animals,  though  it  does  not 
spare  the  old  ;  it  pursues  them  in  the  valleys,  among  precipices,  and  even 
on  the  icy  mountain-tops.  In  their  agitation,  the  Reindeer  can  scarcely 
settle  down  to  feed,  and  it  is  not  uncommon  to  see  them  lying  down 
all  the  day  before  the  hut  of  their  owner,  without  attempting  to  eat,  in 
order  that  the  thick  smoke  issuing  from  the  habitation  may  preserve 
them  from  the  attacks  of  the  (Edemagena.  The  larva)  are,  however, 
not  numerous  on  the  same  animal,  being  six  to  eight  on  young  deer ; 
but  their  presence  causes  much  emaciation,  and  sometimes  they  are 
blamed  for  destroying  as  many  as  one-third  of  these  (N.  Joly). 

The  Ox  Hypoderma  {II.  bo  vis  Degeer)  is  by  far  the  most  interesting 
of  the  cuticole  species,  for  it  is  abundant  in  this  country,  and  extends 
from  Scandinavia  and  North  America  to  the  south  of  Europe,  and 
to  Asia  and  Africa.     It  has  the  following  characters  (Fig.  15) : 

Black,  very  hairy.  Face  gray,  with  white  or  yellow  hairs.  Similar 
hairs  on  anterior  half  of  the  upper  surface  of  the  thorax,  black  on  the 
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posterior  half,  and  marked  by  wide  longitudinal  bands  of  shining  black, 
close  together.     Abdomen  black,  covered  with  white  or  yellow  hairs  at 


Fig.  15. — Hypoderma  of  the  Ox. 
A,  Female,  natural  size.     B,  Larva  making  its  exit  from  a  tumour. — Reaumur. 

its  base,  black  in  the  middle,  reddish-orange  in  its  posterior  third. 
Legs  black  at  the  base,  yellow  in  their  terminal  moiety ;  wings  some- 
what brown.     Length,  exclusive  of  the  ovipositor,  13  mm.  to  15  mm. 

In  its  perfect  state,  this  insect  lives  during  the  months  of  July  and 
August,  and  may  even  be  met  with  in  the  first  days  of  September.     It 
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Fig.  16. — HjT)oderma  of  the  Ox. 
A,  Extended  ovipositor,  magnified.— Reaumur.     B,  End  of  this  ovipositor,  highly 
magnified :  e,  spines  which  cover  the  outside  of  the  second-last  tube  of  the  ovipositor  ; 
V,  vulvar  tentaculae  ;  c,  middle  piece  of  4;he  spoon. — N.  Joly. 


is  particularly  well  known,  from  the  fact  that  it  can  be  artificially 
hatched  when  the  larva  is  extracted  from  the  Ox's  skin  and  kept  in 
favourable  conditions.     The  female  is  provided  with  a  soft,  short,  black, 
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cylindrical  oviscapt,  which  is  folded  beneath  when  the  Insect  is  resting, 
and  which  serves  to  deposit  its  eggs  on  the  skin  of  bovines  while  they 
are  out  of  doors.  It  prefers  the  upper  parts  of  the  body— the  shoulders, 
back,  loins,  croup,  sides  and  flanks.  Its  flight  is  rapid  and  accom- 
panied by  a  buzzing  sound.  When  it  is  about  to  lay  its  eggs,  it  flutters 
above  the  back  of  the  Ox  for  a  minute  or  two,  then  suddenly  drops, 
deposits  an  egg  on  the  skin,  rises  in  the  air,  again  flutters,  descends 
with  the  like  rapidity  as  before,  and  drops  another  egg.  This  manoeuvre 
is  repeated  ten  or  twelve  times  in  a  quarter  or  half  hour. 

It  is  a  widespread  belief — which  the  majority  of  authorities  have 
subscribed  to  —  that  the  approach  of  the  female  Hypoderma  causes 
great  terror  among  cattle  :  they  are  restless,  become  more  and  more 
agitated,  and  finally  start  off  in  a  frantic  manner,  with  tail  horizontal, 
until  beyond  the  sound  of  their  enemy.  Sometimes  they  plunge  into 
water  to  shelter  themselves  from  the  dreaded  pursuit ;  and  in  this  way 
accidents  may  occur.  This  fear  is  contagious,  and  one  Hypoderma 
will  put  to  flight  a  whole  herd ;  it  is  even  sufficient,  it  is  said,  to  closely 
imitate  the  buzzing  of  the  Insect  to  realize  the  same  moral  effect,  and 
to  this  trick  is  often  attributed  the  panics  among  Cattle  which  occur  at 
fairs. 

Virgil  is  considered  the  first  writer  who  has  described  the  fear  that 

the  G5strus  inspires  in  herds  ('  Georgicorum,'  lib.  iii.) ;  but  it  is  more 

than  doubtful  that  the  Insect  which  he  mentions  belonged  to  the  family 

of  OEstridae  ;  and,  on  the  other  hand,  doubt  has  been  thrown  upon  the 

correctness  of  the  popular  behef  which,  from  the  time  of  Virgil,  has 

been  transmitted  to  our  own  day.     It  is  really  founded  on  the  dread 

the  Ox  may  experience,  of  the  puncture  the  female  CEstrus  makes  on 

inplanting  each  egg  in  the  skin.     But  it  is  well  established  that  the 

oviscapt  (ovipositor)  of  the  CEstrus   is  not  adapted  in  any  way  for 

boring,  and  is  merely  a  depositing  apparatus  ;  consequently,  egg-laying 

does  not  cause  any  pain  to  the  host.     Bracy  Clark  first,  and  Hertwig 

afterwards,  remarked  on  this  fact ;    and,  besides,   Goudot,  who   has 

personally  experienced  the  effects  of  the  larvae  of  the  Dermatobia, 

asserts   that   he  never  heard  or  saw  the  Flies,  much  less  felt  them 

deposit  their  eggs  on  the  uncovered  parts  of  his  body,  and  is  inclined 

to  attribute  the  fear  of  animals  on  the  approach  of  the  Dermatobia,  to 

an  instinctive  prevision  of  the  future  trouble  that  awaits  them.     On 

the  other  hand,  it  may  be  asked  if  the  share  the  Hypoderma  have  in 

causing  fear  among  Cattle  is  well  founded,  or  if  it  is  not  rather  due  to 

their  not  being  able  to  discriminate  between  the  buzzing  made  by  the 

Insect  and  that  of  the  Gadflies,  Breeze-flies,  Wasps,  and  other  Diptera 

which  torment  animals  under  the  same  circumstances — that  is,  in  hot 

and  stormy  weather.     Although  Brauer,  who  is  responsible  for  the 

statement,  says  that  two  females  of  the  Hypodcrvia  Actaon  have  been 

seen  depositing  their  eggs  on  the  backs  of  Deer  without  these  appearing 
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to  notice  them,  yet  he  is  careful  not  to  draw  an  inference  from  one 
species  to  another.  On  the  contrary,  he  brings  forward  a  document  to 
prove  that  here,  also,  popular  observation  cannot  be  relied  upon  with- 
out an  imposing  array  of  facts  to  support  it.  It  is  a  letter  from 
Schleicher,  an  intelligent  farmer  of  Gresten,  Austria,  who  had  seen 
the  perturbation  caused  by  the  Hypoderma,  and  was  able  to  capture 
the  Insect  in  the  act  of  laying,  forwarding  it  to  Brauer,  who  recognised 
it  as  the  female  of  the  Hypoderma  bovis,  with  an  egg  still  between  the 
pincers  of  its  oviscapt. 

It  is  probable  that  the  ova  are  deposited  on  the  skin  itself,  or  at  the 
hair-roots ;  but  no  one  has  seen  them  there.  Those  who  have  described 
the  eggs  have  obtained  them  directly  from  the  female,  by  slight  pressure 
on  the  abdomen. 


Fig.  17.— Hypoderma  of  the  Ox. 
A,  Genital  apparatus  of  the  female  :  ov,  ovaries  :  pc,  copulative  pouch ;  do,  oviduct  ; 
</,  annexed  glands  ;  t,  portion  of  the  second-last  tube  of  the  oviscapt ;  v,  vulvar  tenta- 
culse  ;  c,  middle  piece  or  spoon.  B,  Eggs  from  the  ovary.  C,  Eggs  from  outside  the  ovary. 

These  eggs  (Fig.  17,  B,  C)  are  white,  elongated,  spindle-shaped  and 
a  little  flattened  ;  they  have  a  posterior  pole,  with  a  brownish  ap- 
pendage, which  appears  to  be  used  to  make  the  eggs  adhere  to  the 
hairs;  they  are  1-25  mm.  long.  The  duration  of  incubation  is  not 
known,  neither  is  the  form  of  the  larva  in  the  fiist  stage.  However, 
C.  Curtice  considers — and  in  this  he  is  supported  by  C.  V.  Eiley — as 
belonging  to  this  first  stage  of  the  H.  hovis,  larvae  of  from  10  mm.  to 
15  mm,  long  and  1-5  mm.  broad,  similar  to  those  of  H.  Diana  figured 
by  Brauer,  and  which  he  found  in  the  wall  of  the  cBSophagus,  beneath 
the  costal  pleura,  and  in  subcutaneous  tumours  on  the  back  of  Oxen  in 
the  United  States. ^ 

In  the  second  stage — which  usually  corresponds  to  the  month  of  May 
and  lasts  about  thirty  days — the  larva  is  club-shaped,  and  measures 
13  mm.  long  and  4  mm.  broad  at  the  fourth  segment.      The  lateral 


1  C.  Curtice.     Insect  Life,  II.,  p.  207. 
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prominences  are  very  salient ;  the  microscopical  spines  of  the  integument 
are  in  small  groups  on  the  sides  of  the  two  first  segments,  at  the  anterior 
border  and  upper  surface  of  the  second  and  third  segments,  at  the  two 
borders  and  inferior  surface  of  the  second  and  ninth,  and  over  the  entire 
surface  of  the  last. 

At  the  third  stage  the  larva  is  thick  and  pyriform,  and  the  lateral 
prominences  are  still  more  salient.  On  the  upper  surface  is  remarked, 
at  the  anterior  borders  of  the  second  to  the  fifth  segments,  small  spines 
more  numerous  anteriorly  than  posteriorly ;  the  same  is  seen  at  the 
posterior  borders  of  the  second  to  the  seventh  or  eighth  ;  and  the  same 
also  at  the  superior  and  middle  prominences  of  the  second  to  the  fifth 
segments.  On  the  inferior  surface,  the  spines  running  along  the  two  bor- 
ders of  the  second  to  the  ninth  segments  are  larger  on  the  anterior  than 
the  posterior  border  ;  and  it  is  the  same  on  the  anterior  border  of  the 
inferior  lateral  prominences  from  the  second  to  the  eighth  segment.  The 
two  last  segments  are  completely  unarmed.  The  skin  is  rugged  and  fur- 
rowed, and  is  at  first  white,  except  where  the  spines  and  stigmatic 
plates  are  ;  there  it  is  of  a  dark  brown.  As  age  advances,  the  larva 
assumes  a  grayish-yellow  tint,  then  it  becomes  speckled  with  brown, 
and  finally  becomes  yellowish-brown  when  mature,  which  occurs  in 
June  or  July,  exceptionally  in  August.  It  then  measures  22  mm.  to 
28  mm.  long,  and  11  mm.  to  15  mm.  broad,  at  the  eighth  segment. 

Larval  existence  is  passed  beneath  the  skin  of  the  host,  in  the  sub- 
cutaneous connective-tissue,  in  the  panniculus  carnosus  muscle,  or 
underneath  aponeuroses.  In  the  earher  period,  no  irritation  is  re- 
marked around  the  parasites  ;  but  when  the  spring  arrives  the  presence 
of  the  larvae  is  made  manifest  externally  by  tumours,  the  size  of  which 
increases  with  the  development  of  these  creatures.  The  number  of 
the  tumours  is  variable  ;  there  are  rarely  fewer  than  four  or  five,  and 
usually  there  are  ten  to  twenty,  sometimes  as  many  as  fifty,  and  even 
one  hundred  and  twenty  have  been  counted.  They  are  of  unequal 
volume,  but  seldom  exceed  the  size  of  a  nut ;  they  have  the  characters 
of  a  cold  abscess,  and  are  not  abnormal  in  temperature,  nor  markedly 
painful.  At  their  summit,  or  towards  their  base,  they  are  pierced  by  an 
opening  which  is  at  first  little  apparent,  but  which  measures  from  4  mm. 
to  7  mm.  in  diameter  in  those  tumours  from  which  the  larva  is  about 
to  escape.  From  this  opening  flows  pus,  which  dries  and  agglutinates 
the  adjacent  hairs  ;  this  comes  from  a  subcutaneous  abscess  in  which 
the  larva  is  lodged.  It  is  in  the  second  stage  of  larval  life  that  the 
tumour  appears,  and  it  is  due  to  the  presence  of  the  parasite,  which 
acts  as  a  foreign  body,  irritating  the  tissues  by  the  spines  with  which 
it  is  covered,  and  producing  a  moderate  degree  of  inflammation  that 
results  in  the  formation  of  embryonic  tissue  in  concentric  layers,  which 
are  of  a  fibrous  consistency  in  those  that  are  deepest,  and  softer  towards 
the  surface.  The  skin  is  infiltrated  and  speckled  with  ecchymoses  and 
blood-stains.  The  opening  results  from  a  process  of  ulceration ;  there 
is  no  hole  at  first,  although  Strieker  has  admitted  that  the  larva  pene- 
trates by  the  orifice  of  a  hair  follicle  or  sebaceous  gland,  and  that  the 
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tumour  of  the  CBstrus  commences  in  one  or  other  of  these  elementary- 
organs.  The  larva  almost  exactly  fills  the  sac,  the  shape  of  which  is 
reproduced  externally ;  and  the  creature  is  so  placed  in  it  as  to  present 
to  the  opening  its  oval  anal  extremity,  furnished  with  the  stigmated 
plates,  while  the  cephalic  end  is  turned  towards  the  bottom  of  the  sac. 
It  is  nourished  not  only  by  the  pus  which  it  has  caused  the  production 
of,  but  also  by  the  blood  of  its  host,  as  an  abundance  of  that  fluid  is 
found  in  its  digestive  apparatus. 

When  the  development  of  the  tumour  is  somewhat  advanced, 
methodical  pressure  at  its  base  will  readily  cause  the  expulsion  of  the 
larva.  A  few  days  before  leaving  its  abode,  the  creature  enlarges  the 
opening  in  the  tumour  by  pushing  at  intervals  the  last  segments  of  its 
body  into  it,  until,  finally,  it  emerges  in  a  state  of  complete  maturity — 
usually  in  the  morning  between  six  and  seven  o'clock,  as  Reaumur  had 
long  ago  remarked.  Those  larvae  which  do  not  perish  by  being  trodden 
upon  by  their  host  or  devoured  by  birds,  creep  along  by  means  of  the 
booklets  on  their  inferior  surface  and  the  energetic  contractions  of 
their  bodies,  until  they  find  a  convenient  place  for  their  transformation 
into  nymphae ;  they  then  penetrate  the  ground  to  a  depth  of  two  or 
three  inches,  or  conceal  themselves  in  hay,  among  leaves,  etc.  The 
nympha  is  about  three-fourths  of  an  inch  long  externally ;  in  shape  it 
is  pyriform  and  expanded,  its  anterior  extremity  showing  a  plane, 
oblique  surface  turned  upwards,  and  infringing  on  the  superior  surface. 
The  condition  of  nympha  lasts  for  twenty-five  to  thirty  days. 

After  the  larva  has  left  its  cyst,  the  formation  of  pus  gradually  ceases 
and  the  wound  cicatrizes ;  though  for  a  long  time  it  bears  traces  of  the 
alteration  it  has  undergone,  so  that  the  skin  is  seriously  depreciated 
in  value,  especially  if  the  larvae  have  been  numerous.  And  this  is  not 
the  only  damage  the  parasite  inflicts,  for  it  evidently  acts  as  an  exutory, 
and  in  this  way  brings  about  the  loss  of  nutritive  material,  to  the  pre- 
judice of  the  milk  secretion  and  fattening.  But  it  rarely  happens  that 
the  animals  themselves  suffer  in  health,  though  it  is  doubtful  if  these 
larvae  exercise  a  salutary  effect  on  the  economy — preventing  disease  by 
acting  as  derivatives,  according  to  Bracy  Clark's  belief.  Lafore^ 
asserts  that  country  people  consider  the  presence  of  the  larvce  as  a 
proof  that  their  animals  are  of  good  quality  and  that  they  fatten  well ; 
and  they  explain  this  belief  by  the  instinct  that  impels  the  Hypoderma 
to  deposit  its  eggs  on  animals  with  a  fine  supple  skin.  However  this 
may  be,  it  is  certain  that  if  aged  animals  are  spared  its  visitations, 
calves  are  equally  exempt. 

(The  pecuniary  loss  occasioned  in  this  country  by  the  '  Warble  Fly,' 
as  the  Hypoderma  bovis  is  popularly^  designated  in  England,  has  been 
represented  as  very  great,  being  estimated  at  as  much  as  one  pound 
per  head  on  every  animal  unsheltered  from  its  attacks,  which  would 

'  Lafore.     TraiU  des  Maladies  ParticulUres  aux  Grands  Rumhiants.     Paris,  1843. 


54  TREATISE    ON   PARASITIC    DISEASES. 

probably  amount  to  seven  or  eight  millions  of  pounds  a  year  for  the 
United  Kingdom.  Among  dairy  cattle,  the  loss  has  even  been  put  so 
high  as  three  pounds  per  head. 

The  loss  by  damage  to  the  hides  is  also  extremely  heavy,  and  has 
been  given  as  averaging  one  penny  per  pound  weight,  or  five  shillings 
and  tenpence  for  each  hide.  One  extensive  hide-importing  firm  re- 
ports :  '  Parcels  of  ox  and  cow  hides  and  goat  and  sheep  skins,  coming 
from  all  parts  of  the  world,  all  contain  a  varying  proportion  of  warbled 
hides  and  skins,  the  damage  being  greatest,  as  a  rule,  on  those  from 
the  hottest  climates,  and  generally  affecting  goat-skins  to  the  greatest 
extent.  Those  hides  and  skins  from  Mogador,  and  other  northern 
parts  of  Africa,  sufier  most  in  this  respect,  an  average  of  about  one- 
fourth  of  them  being  damaged  to  the  extent  of  60  or  70  per  cent, 
of  their  value.  Those  from  Kurrachee,  India,  also  suffer  damage 
to  almost  the  same  extent ;  while  those  from  Calcutta,  Madras,  and 
Bombay  are  depreciated  perhaps  to  the  extent  of  50  per  cent,  on  10  per 
cent,  of  the  skins.  From  the  Cape  Colony  the  skins  are  comparatively 
shghtly  damaged,  and  still  less  are  the  hides  and  skins  from  Australia 
and  South  America. 'i) 

Treatment. — To  preserve  animals  from  the  ravages  of  the  Hypo- 
derma,  it  is  only  necessary  to  employ  one  of  the  many  measures  in- 
dicated when  dealing  with  the  Flies  (see  p.  37).  Brauer  relates  that,  in 
certain  localities  where  the  Q^stridaj  abound,  the  inhabitants  have 
succeeded  in  diminishing  the  number  of  these,  by  not  allowing  their 
cattle  to  pasture  after  ten  o'clock  in  the  morning  from  April  to  August. 
As  the  mature  larvae  usually  quit  their  host  before  that  hour,  they  fall 
on  the  cowshed  floor,  and  not  finding  a  suitable  quarter  in  which  to 
pass  their  nymphosis,  they  die ;  consequently,  the  species  is  much 
diminished.  It  has  been  remarked  that  such  cattle  are  very  much  less 
visited  by  the  Hypoderma  than  those  of  the  Alps,  in  which  the  larvae 
are  exceedingly  numerous,  because  the  animals  live  out  of  doors  night 
and  day. 

In  order  to  free  the  skin  from  the  larvse  which  have  invaded  it,  they 
may  be  extruded  by  pressure  of  the  fingers,  or  they  may  be  killed  en 
place  by  introducing  a  lancet,  or  a  bistoury,  or  a  red-hot  stylet  into  the 
orifice  of  the  tumour.  The  same  result  can  be  obtained  by  the  use  of 
benzine,  oil  of  turpentine,  tar,  or  salt  water.  But  these  have  the  dis- 
advantage of  causing  a  long  suppuration,  in  order  to  bring  about  the 
gradual  elimination  of  the  dead  body  of  the  parasite.  It  is,  therefore, 
preferable  in  every  respect  to  remove  it  at  once,  if  necessary,  by  its 
exit  orifice,  in  enlarging  this  and  seizing  the  creature  with  forceps. 
Nothing  more  is  then  required  than  attention  to  keeping  the  wound 
clean  and  healthy. 

^  (E.  A.  Onnerod.  Observations  on  the  Warble  Fly  or  Ox  Bot  Fly.  Report  on 
Injurious  Insects  for  1884.     Loudon,  1885.) 
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(In  England,  much  attention  has  been  paid  to  this  subject  of  preven- 
tion and  treatment,  and  many  suggestions  have  been  made  and  carried 
into  practice.  One  experienced  veterinary  writer,  H.  Thompson,  says  : 
'  Eespecting  the  application  of  anything  to  prevent  the  Warble  Fly 
depositing  the  eggs,  there  are  a  number  of  matters  of  a  tarry  nature 
that  might  be  applied,  but  nothing  better  than  Stockholm  or  green 
tar.  This  should  be  rubbed  along  the  back  of  the  cows  before  turning 
them  out,  and  the  dressing  would  last  all  the  summer  season,  or 
applied  in  May  and  June  between  the  top  of  the  shoulder-blade  and 
loins.  This  is  the  only  part  the  Cow  cannot  lick,  rub,  or  lash  with  the 
tail ;  hence  the  only  peaceable  place  where  the  Fly  can  leave  its  eggs. 
Or  sheep-salve — bad  butter  and  tar  mixed  with  sulphur.  About  two 
applications  would  last  a  full  season.  Or  the  application  of  brine  is 
useful.  It  is  a  common  practice  to  wash  the  Cows'  backs  with  pick- 
ling brine,  the  application  being  made  two  or  three  times  during  the 
season.  In  this  part — Cumberland — larger  farmers  keep  what  is  called 
the  "  pickling-tub,"  wherein  they  put  beef  and  mutton.  The  brine  is 
made  with  salt  and  water,  salt  being  added  until  an  egg  will  float  in  it. 
This  is  an  old  remedy,  and  I  think  a  good  one,  as  I  believe  the  ova 
would  be  destroyed  immediately  the  mixture  was  placed  on  the  skin. 
I  have  used,  and  also  recommend,  the  following  mixture  as  a  preven- 
tive :  flour  of  sulphur,  four  ounces  ;  spirits  of  tar,  one  gill ;  train  or  whale- 
oil,  one  quart.  Mix  well  together,  and  apply  it  to  all  the  spine  of  the  Cow 
once  a  week  with  a  small  brush.  The  smell  drives  ofi^  the  flies,  and  pre- 
vents them  depositing  their  eggs,  the  cattle  are  left  at  peace  to  graze,  and 
warbles  thus  prevented.  Paraffin,  kerosine,  carbolic  acid,  phenyle,  etc., 
are  all  too  transient  to  be  of  much  service,  and  would  have  to  be  fre- 
quently apphed.'^) 

The  Hypoderma  of  the  Horse. — Horses  which  are  allowed  to 
pasture  during  the  summer  season,  are  sometimes  found  to  be,  in  the 
following  spring,  more  or  less  invaded  by  the  larvae  of  the  Hypoderma. 
Wallisnieri,  Huzard,  sen.,  and  Bracy  Clark  had  already  observed  this. 
Roulin,  cited  by  Joly,  relates  that,  in  the  llanos  of  South  America,  the 
Horses  which  live  there  in  a  semi-savage  condition,  are  gathered  to- 
gether at  certain  times,  in  order  that  the  larvso  of  the  CEstrus  may  be 
removed  from  them.  Loiset,^  in  particular,  has  given  a  good  description 
of  this  cutaneous  malady  of  the  Horse,  from  which  it  appears  that,  so 
far  as  external  appearances  go,  the  tumours  produced  by  the  Hypo- 
derma resemble  in  every  way  those  of  the  Ox.  *  The  CEstrus  cuticole 
of  the  Horse  is  common,'  he  says,  '  not  only  in  the  North  of  France,  but 
also  throughout  Belgium,  Holland,  and  the  whole  extent  of  the  littoral 
of  the  Baltic  and  North  Sea ;  for  I  have  very  often  found  it  in  young 

*   (E.  A.  Ormerod.     Op.  cit.) 

-  Loiset.  Note  sur  I'CEstre  cuticole  du  Cheval.  M^m.  de  la  Soc.  V^t^rinaire  du 
Calvados  et  de  la  Manche,  1844. 
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animals  from  these  regions.'  (I  have  also  observed  the  larvae  in  the 
cutaneous  tumours  of  army  remount  horses  in  England.) 

The  larva  is  vesiculous,  fusiform,  expanded  in  front,  and  terminating 
in  a  blunt  point  behind.  Much  smaller  than  that  of  the  Ox,  it  is  only 
about  9  mni.  or  10  mm.  in  length ;  its  skin  is  thin  and  diaphanous, 
and  destitute  of  spines  ;  its  segments  are  very  marked.  The  mouth  is 
altogether  unarmed  (Loiset). 

Joly,i  by  reason  of  these  particular  characters,  looks  upon  it  as 
a  distinct  species,  which  he  designates  Hypoderma  equi.  Brauer,  hov7- 
ever,  is  inclined  to  think  it  is  identical  with  the  H.  Sileyius.  But  the 
question  is  still  undecided,  as  it  has  not  yet  been  possible  to  ascertain 
the  nymphosis  of  these  larvae,  nor  yet  has  the  perfect  insect  been 
found. 

The  tumours  caused  by  the  Hypoderma  give  rise,  in  the  Horse,  to 
the  same  inconveniences  as  in  the  Ox  ;  in  addition,  they  prevent  the 
use  of  harness  on  the  invaded  parts  of  the  body. 

The  preventive  and  curative  treatment  is  similar  to  that  for  the  Ox. 

The  larvae  of  the  Hypoderma  have  also  been  found  beneath  the  skin 
of  the  Ass ;  but  Brauer  considers  that  they  belong  to  his  Hypoderma 
Silenus. 

Dermatobia. — The  Dermatohice  {Dermatobia  Brauer)  are  distin- 
guished by  the  proboscis,  which  is  bent  at  its  base,  concealed  in  the  buccal 
cavity,  beneath  the  inferior  surface  of  the  head,  and  by  the  stylus  of  the 
antennae,  which  is  plumose  at  its  superior  border.  They  are  interesting, 
for  the  reason  that  Man  is  sometimes  the  host  of  the  larvae  of  one 
species — the  noxious  Dermatobia  {D.  noxialis  Goudot),  which  lives  in 
America,  from  Mexico  to  Brazil.  For  it  would  certainly  appear  that  it 
is  to  this  Dermatobia  that  must  be  allotted  not  only  the  larva  which, 
according  to  Goudot,  is  known  in  New  Grenada  as  the  Nuche  or  Gusano, 
but  also  that  which  in  Cayenne  is  named  the  Macaio  Fly ;  in  Brazil, 
Ura;  at  Costa  Eica,  Torcel ;  and  in  Mexico,  Moyoquil  Worm.  It  lives 
chiefly  beneath  the  skin  of  the  Ox  and  Dog. 

It  is  elongated,  terminates  in  a  point,  has  spines  on  the  borders  of 
the  segments  in  its  anterior  half  only,  carries  two  strong  buccal  booklets, 
and  measures  about  3  cm.  The  perfect  insect  is  about  17  mm.  long, 
has  the  face  and  forehead  yellow,  with  short,  silky  brown  hairs ; 
thorax  brown,  striped  with  gray  ;  abdomen  flat,  blue,  and  covered  with 
small  black  hairs,  their  base  being  of  a  dirty  white. 

According  to  Goudot,^  the  Dermatobia  twxialis  is  found  in  very  great 
numbers  on  the  borders  of  large  woods  and  lands  covered  with  under- 
wood, so  that  such  locaUties  are  regarded  as  unsuitable  for  herds  of 
cattle.  When  they  do  chance  to  frequent  them,  it  is  observed  that  they 
pass  the  greater  part  of  the  day  in  sterile,  sandy  places,  rather  than 
venture  to  graze  in  the  shade,  where  their  enemies  are  so  abundant. 
In  certain  years  the  larvae  of  this  fly  are  counted  by  hundreds  on  one 
animal.     They  occupy  a  large  portion  of  the  shoulders  of  Cattle,  form- 

'  Joly.  Note  sur  une  Larve  d'(Esti-ide  qui  vit  sous  la  peau  du  Cheval.  Com.  Ren. 
de  I'Acad.  des  Sciences,  XXIX.,  1889. 

'  Goudot.  Observations  sur  mi  Dipttre  exotique  dont  la  larve  nuit  aux  Boeufn, 
Annales  des  Sciences  Naturelles,  3*  S^rie,  III.,  1845. 
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ing,  by  their  agglomeration  beneath  the  skin,  a  great  collection  of 
tumours,  from  which  purulent  matter  is  continually  flowing  through  a 
multitude  of  openings.  These  orifices  are  frequented  by  other  Diptera, 
which  deposit  their  eggs  in  them,  and  in  this  way  wounds  are  produced 
which  are  sometimes  dangerous,  and  are  always  difficult  to  cure.  The 
larvae  of  the  same  Dermatobia  are  also  located  on  the  head,  flanks, 
tail,  and  along  the  dorsal  region  ;  but  their  principal  haunt  is  always  on 
the  shoulders,  as  this  is  the  part  where  the  animal  can  least  defend 
itself  by  its  horns  or  tail. 

In  the  countries  in  which  the  Dermatobiai  are  abundant,  the  skins 
of  the  slaughtered  cattle  are  frequently  so  perforated  by  holes  as  to 
be  of  little  value. 

Dogs  are  also  very  much  attacked  by  these  redoubtable  Dipterae, 
and  often  harbour  a  great  number  of  larvae ;  but  Mules  and  Horses 
are  exempt  from  their  annoyance. 

It  is  probable  that  the  Dermatobiae  deposit  their  eggs  in  the  same 
manner  as  the  Hypoderma  —  that  is,  clandestinely  and  without 
pricking  the  skin.  The  agitation  and  dread  the  Cattle  manifest,  and 
which  Goudot  has  remarked  upon,  ought  therefore  to  be  ascribed  to  a 
special  instinct  or  acquired  experience  of  the  effects  of  these  Insects. 

In  America,  in  order  to  free  Cattle  from  the  larvae  of  the  Derma- 
tobia, measures  are  adopted  similar  to  those  employed  in  Europe 
against  the  Hypodermae.  By  methodical  pressure,  the  larvae  can  be 
expelled  from  the  tumours,  which  are  then  dressed  with  salt  water, 
removing  at  the  same  time  all  the  eggs  which  the  Muscidae  never  cease 
depositing.  Not  infrequently  an  animal  which  has  been  carefully 
attended  to  in  the  morning,  has  in  the  openings  made  by  the  Derma- 
tobia a  perfect  swarm  of  small  larvce,  by  the  arrival  of  evening  ;  these 
are  destroyed  by  filling  the  places  with  an  extract  of  tobacco  or  some 
other  powerful  insecticide. 

It  is  not  known  to  what  species  the  CEstridae  belong  which  deposit  their 
larvae  on  the  Oxen,  Buffaloes  and  Gazelles  of  South  and  Central  Africa. 

According  to  P.  Dutrieux,i  the  natives  of  Unyamouezi,  Central 
Africa,  designate  by  the  name  of  founza  ia  ngdmhe — that  is,  the 
'  Cattle-worm'  — a  larva  which  is  developed  beneath  the  skin  of  the 
Ox  and  Man,  and  which  produces  a  kind  of  furunculous  eruption  ; 
this  larva  is  deposited  in  the  egg  stage  by  a  large  Fly  that  usually 
accompanies  the  Cattle.  It  appears  to  be  unknown  between  the 
central  plateau,  or  the  Ugogo,  and  the  east  coast. 

With  regard  to  these  subcutaneous  larvae  of  Africa,  there  is  an 
interesting  peculiarity.  Certain  birds  of  the  order  Passeres,  allied  to 
the  starling  tribe,  and  belonging  for  this  reason  to  a  family  named  the 
Buphaga,  or  Beef-eaters  (^oPs,  an  Ox ;  ^ayw,  to  eat),  constantly  accompany 
herds  of  ruminants,  and  when  they  see  the  tumours  of  the  ffistri  on 
their  skins,  they  fix  themselves  upon  the  backs  of  these  animals,  and 
with  their  bill  (which  is  fashioned  like  a  pair  of  scissors)  they  dig  and 
squeeze  out  the  larvae  that  lie  beneath  the  tough  skin,  finally  extract- 
ing them.  The  Cattle  and  Buffaloes  willingly  endure  this  operation, 
as  if  they  appreciated  its  utility.  (There  are  two  species  of  this  bird 
described  :  B.  africana  and  B.  erythrorhyncha.  Not  only  do  they  mix 
with  the  larger  domesticated  animals — Oxen,  Camels  and  Buffaloes — 
but  they  are  seen  following  herds  of  wild  Buffaloes  and  Antelopes,  and 
with  the  same  object.) 

*  P.  Dutrieux.  Aptr<;u  de  la  pathologie  des  Ekiropiens  dans  VAfrique  in  tertropicale. 
Thfese  de  Paris,  1885,  p.  60. 


CHAPTER  III. 

THE    FLEAS.l 

Under  this  well-known  name  are  comprised  the  Insects  designated 
in  zoology  as  Suctorials,  or,  better,  Aphanlptera.  As  has  been  already 
mentioned,  the  majority  of  naturalists  are  agreed  to  consider  them  as 
a  sub-order  of  the  Dipterae. 

These  are  jumping  Insects,  whose  metamorphoses  are  complete,  and 
whose  buccal  apparatus  is  arranged,  in  the  larvae,  for  mastication,  and 
for  suction  in  the  adults. 


Fig.  18.— The  Human  Flea,  male.  Fig.  19.— Head  of  the  Human  Flea, 

magnified  thirty  diameters.* 
•  md,  mandible  ;  mx,  jaws  ;  jmi,  maxillary  palpi ;  I,  single  stylet ;  pi,  labial  palpi.— 
Railliet. 

The  latter  have  the  body  flattened  laterally.  The  head  is  small, 
and  round  or  angular,  being  widely  joined  to  the  prothorax.  The 
rostrum — adapted  for  piercing  the  skin  and  sucking  the  blood — com- 
prises (Fig.  19)  :  (1)  two  mandibles  transformed  into  setiform  prickers, 
and  serrated  ;  (2)  two  jaws  or  triangular  maxillae,  sharp,  and  each 
carrying  at  its  base  a  long  and  thin  palp  of  four  articles  ;  (3)  a  single 
and  rigid  tongue  ;  (4)  a  lower  lip,  terminating  in  two  palpi  of  several 
articles,  and  which  serves  as  a  sheath  or  support  to  the  other  parts ; 
there  is  no  upper  lip.  The  facetted  eyes  are  replaced  by  two  ocelli, 
which  are  sometimes  rudimentary  or  are  absent,  behind  which  are 
concealed  in  a  depression  the  antennae,  made  up  of  from  three  to  six 
articles.  The  three  segments  of  the  thorax  are  distinct ;  the  two  last 
have  small  appendages  in  the  form  of  plates,  which  represent  the 

1  O.  Taschenberg.  Die  Fldhe.  Halle,  1880.  —  Railliet.  Art.  Puces,  Nouv.  Diet. 
Prat,  de  M^d.,  de  Chirurg.  et  d'Hyg.  V^t^rinaires,  XVIII.,  1890. 
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four  wings.  The  abdomen  comprises  nine  segments,  overlapping  at  the 
sides.  The  legs  are  long,  and  adapted  for  jumping,  principally  the 
third  pair  ;  the  thighs  and  tibiae  are  voluminous ;  the  tarsi  are  com- 
posed of  five  pieces,  and  terminate  in  two  booklets.  The  general 
colour  is  brown,  and  the  length  of  the  body — which  is  greater  in  the 
female  than  the  male— varies  from  1  mm.  to  4  mm. 

The  Fleas  live  as  parasites  on  the  Mammalia  and  on  Birds,  obtain- 
ing nourishment  from  their  blood. 

Very  agile,  and  capable  of  jumping  extensively,  these  creatures  pass 
readily  from  one  animal  to  another,  and  all  the  more  so  as  they  often 
quit  their  host — voluntarily  or  accidentally — and  wander  on  the  floors 
of  habitations.  The  female  lays  about  twenty  eggs  in  dusty,  damp, 
and  dirty  corners,  in  chinks  of  floors,  filth,  sawdust,  etc.  According 
to  Flirstenberg,  the  female  Flea  of  the  Dog  ascends  to  the  summit  of 
the  hairs,  and  turning  its  posterior  extremity  outwards,  drops  on  the 
ground  white,  elliptical,  elongated  eggs,  measuring  0-8  mm.  long. 
Austin  has  observed  that  sometimes  the  Flea  undergoes  all  the  phases 
of  its  development  on  its  host. 

The  hatching  of  the  eggs  occupies  about  six  days  in  warm  weather, 
and  from  nine  to  twelve  days  w^ien  the  temperature  is  lower.  From 
the  egg  comes  a  white,  cylindrical  larva,  complete,  and  formed  of 
thirteen  segments  (Fig.  20). 

It  is  absolutely  destitute  of  legs,  and  moves  somewhat  rapidly  by 
crawling,  which  is  favoured  by  two  hooked   points   situated  at   the 
caudal  extremity,  and  by  long  hairs 
directed  backwards,  which  garnish 
the  inferior  and  posterior  border  of 
the  first  twelve  segments.  The  head, 
which  is  distinct  from    the   body, 
independently  of  the  buccal  pieces     yjg_  oo.-Larva  of  the  Flea  of  the  Fowl, 
has    two    antennae,   each   composed         magnified  twenty  diameter.s.—RaiUiet. 
of  three  short  articles  ;  and  at  the 

base  of  the  lower  lip  are  two  small  rounded  elevations,  each  of  which 
is  provided  with  four  points  curved  backwards,  and  which  may  also 
serve  in  progi-ession. 

Towards  the  eleventh  day,  the  larva  spins  a  little  cocoon,  gets  rid 
of  its  old  skin,  and  is  transformed  into  a  nympha  that  already  shows 
three  pairs  of  legs,  and  carries  two  small  caudal  pincer-hke  points  if 
it  is  to  be  a  male,  only  one  point  if  a  female.  The  nympha  is  at  first 
white,  but  it  gradually  becomes  darker,  and  towards  the  eleventh  to 
the  twentieth  day — depending  upon  the  warmth  of  the  season — it 
appears  as  the  perfect  insect,  and  immediately  goes  in  quest  of  a  host 
to  torment. 

Of  the  domesticated  animals,  the  Dog,  Cat,  Eabbit,  and  Pigeons  and 
Fowls,  only  have  Fleas.  It  is  more  especially  young,  weakly,  or  con- 
fined Dogs — such  as  those  which  are  chained  up  or  suckling — that  are 
invaded  by  Fleas,  as  they  live  in  a  condition  favourable  to  the  breed- 
ing of  these  insects— from  egg-laying  to  their  full  development— and 
which  is  more  particulaiiy  favoured  by  litter  and  floors.  Fleas  can 
exist  for  a  long  time  away  from  their  habitual  host ;  for  they  are 
sometimes  found  swarming  in  uninhabited  places,  in  unoccupied  Dog- 
kennels,  and  in  abandoned  Fox-holes.     A  remarkable  maternal  instinct 
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has  been  attributed  to  them,  as  it  is  stated  that  they  feed  their  larvee 
on  dried  blood-corpuscles,  which  they  carry  to  them.  But  attentive 
observation  has  proved  that,  in  this  respect,  Fleas  are  absolutely  in- 
different to  their  progeny. 

The  species  that  lives  on  Man  and  the  domesticated  animals  belongs 
to  the  genus  Pulcx  (Linn.),  which  corresponds  to  the  description  given 
above.  The  best  known  is  that  of  Man,  the  Pulex  irritans  (Linn.) 
(Figs.  18,  19). 

The  body  is  oval,  of  a  maroon-brown  colour,  and  shining ;  the  head, 
rounded  above  and  in  front,  is  destitute  of  spinules  at  its  anterior 
border ;  it  is  the  same  with  the  posterior  border  of  the  prothorax. 
The  length  of  the  female  is  3  mm.  to  4  mm. ;  that  of  the  male  2  mm.  to 
2-5  mm. 

It  can  be  conveyed  to  Dogs  and  Cats  which  live  in  contact  with  Man. 

Two  species  live  on  the  domesticated  Mammals.  One  is  the  Dog 
Flea  {Pulex  serraticeps  Gervais),  which  abounds  on  Dogs,  is  much 
less  frequent  on  Cats,  and  may  be  transported  to  Man,  though  it  rarely 
pricks  him. 

It  is  readily  recognised,  under  a  low  magnifying  power,  by  its  blunt, 
black  spines  ranged  like  the  teeth  of  a  comb,  and  which — seven  to  nine 
in  number — garnish  the  inferior  border  of  each  side  of  the  head,  that  is 


Fig.  21.— Head  of  the  Dog  Flea, 
magnified  thirty  diameters. — 
Railliet. 


Fig.  22.— Head  of  the  Flea  of  the 
Leporidae,  magnified  thirty  dia- 
meters.— Railliet. 


rounded  in  front.  The  posterior  border  of  the  prothorax  has  also, 
laterally,  seven  to  nine  similar  spines.  The  male  is  2  mm.  long,  and  the 
binder  part  of  the  body  is  raised ;  the  female  is  3  mm.  long,  and  the 
body  is  more  rounded. 

The  other  species  is  the  Plea  of  the  Leporidae  (P.  goniocephalus  Tg.). 

It  is  characterized  by  its  head,  the  anterior  summit  of  which  is 
angular,  and  by  the  spines  on  the  head  and  prothorax,  which  are  only 
five  or  six  on  each  side.     The  dimensions  are  sensibly  the  same. 

It  lives  on  Hares  and  Babbits.  On  the  Babbit  is  also  found  the 
Pulex  serraticeps,  and  sometimes  also  the  Pulex  irritans. 

The  Fleas  which  infest  Fowls,  Pigeons,  and  many  other  birds,  are 
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relegated  by  Taschenberg  to  a  single  species,  the  Bird  Plea  (P. 
avium  Tg.).^ 

It  has  a  somewhat  elongated  brown  body;  the  head  is  rounded, 
and  has  no  spinules  at  its  posterior  border,  but  the  prothorax 
shows  twelve  or  thirteen  on  each  side  of  its  posterior  border.  The 
male  is  3.  mm.  long,  the  female  3-5  mm. 

Fleas  are  often  very  troublesome,  tor- 
menting and  harming  animals  by  disturbing 
their  rest  and  quietude.  They  are  more 
frequently  found  on  Dogs  than  on  Cats, 
and  they  are  common  on  Pigeons,  rarer 
on  Poultry. 

The  Pulex  serraticeps  infests  more  par- 
ticularly sedentary  Dogs  and  Cats — those  Fig.  23.— Head  of  the  Flea  of 
which  are  nursing,  and  their  young  while  diamS-BiS'^  ^^"^^^ 
sucklings ;    for    laying   the    eggs   and  the 

development  of  the  insect  can  then  proceed  under  the  most  favour- 
able conditions.  '  The  complete  evolution  of  the  parasite  may  even 
be  accomplished  on  the  body  of  its  host.  Austin  mentions  the 
case  of  a  Dog  which  suffered  for  six  months  from  a  cutaneouB 
irritation,  accompanied  by  intense  pruritis,  but  without  eruption. 
In  the  midst  of  the  scurf  and  epidermic  scales  he  found  eggs, 
empty  shells,  larvae  at  different  stages  of  growth,  the  remains  of 
larvae,  nymphae,  and  perfect  insects.  Leuckart  has  also  found,  in  crusts 
from  the  eczematous  skin  of  a  Dog,  numerous  larvae  of  Fleas,  to  which, 
in  all  hkehhood,  the  eruption  could  not  be  attributed,  but  which  had 
doubtless  profited  by  this  abundant  source  of  nourishment.' — EailUet. 

A  particular  interest  attaches  to  the  Fleas,  from  the  part  they  play 
as  intermediate  hosts  for  certain  parasites  in  the  course  of  transmigra- 
tion. It  will  be  shown  hereafter  that  the  T.  canina  or  T.  cucy^merina 
of  the  Dog  lives  in  a  cysterercoid  state  in  the  abdominal  cavity  of  the 
Flea  of  that  animal,  and  that  certain  embryos  of  Nematode  worms, 
which  are  often  found  in  the  blood  of  the  Dog  are  ingested  with  blood 
by  the  Fleas,  and  develop  in  the  intestine  and  abdominal  cavity  of 
these  parasites. — See  Parasites  of  the  Intestines,  and  Parasites  of  the 
Circulatory  Apparatus. 

Destruction  of  Fleas. — There  is  no  need  to  allude  here  to  the  Flea 
of  Eabbits,  nor  yet  to  that  of  Cats,  as  these  parasites  are  rare.  To 
destroy  those  of  Dogs,  insecticide  powders,  which  have  for  their  basis 
the  flowers  of  pyrethrum,  stavesacre,  or  wormwood,  are  sprinkled 
over  the  animal  so  as  to  fall  between  the  hairs ;  or  the  skin  may  be 
rubbed   with   common   or   laurel   oil,  Avith   which   a   little    powdered 

'  A.  Lucet.  Sur  la  Puce  def  Poules.  Recueil  de  M^d.  V^t^rinaire,  1888,  p.  170  ; 
1889,  p.  27.  —  M^gnin.  Let  Fucea  des  Oiseaux.  Bulletin  de  la  Soo.  Centrale  de  MM. 
V^t^rinaire,  1888,  p.  374. 
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tobacco  has  been  mixed,  and  a  soap-bath  given  twelve  hours  after- 
wards. Some  people  are  content  to  use  sulphurated,  benzinated,  or 
creoUned  water,  or  powdered  parsley  or  wormwood.  Cleanliness, 
baths,  washing  with  potash,  carbolic,  or  cresylicated  soaps,  prevent 
the  multiplication  of  Fleas.  Kennels,  or  other  places  invaded  by  these 
creatures,  should  be  treated  with  boiling  water  or  limewash.  Pine- 
shavings  have  been  recommended  as  bedding  for  Dogs,  with  a  view 
to  keep  away  Fleas.  It  has  also  been  recommended  to  have  the 
floors  of  kennels  made  of  the  staves  of  old  tar-barrels,  laid  edge- 
ways between  the  stones.  The  persistent  odour  of  the  tar  does  not 
hurt  the  Dogs,  and  it  drives  away  the  Fleas.^  The  same  result  is 
arrived  at  in  sprinkling  on  the  floor  creoline  powder  or  creolinated 
water,  5  or  10  per  cent. 

For  Poultry  the  same  measures  may  be  adopted,  or  those  prescribed 
for  Lice. 

The  Chigoe." — In  Brazil,  Guinea,  Mexico  (West  Indies),  in  all  the 
equatorial  republics,  and  generally  throughout  the  whole  of  tropical 
America,  from  the  29th  degree  of  north  latitude  to  the  20th  degree  of 
south  latitude,  is  found  a  kind  of  Flea  which  is  extremely  redoubtable 
by  the  accidents  that  its  presence  determines,  principally  in  Man.  Some 
years  ago  (1872)  it  was  introduced  into  Africa  (Congo,  Gaboon)  by  ships 
arriving  from  Brazil,  which  disembarked  it  along  with  their  mer- 
chandise, and  it  has  already  become  a  serious  plague  there. 

It  belongs  to  the  genus  Sarcopsylla  (Westwood),  which  is  charac- 
terized by  pecuharities  in  the  rostrum  and  its  angular  forehead,  which 
has  a  number  of  small  points  resembling  the  teeth  of  a  saw.  It  is 
known  by  the  common  names  of  Jigger,  Chigoe,  Chiggre,  Sand  Flea, 
Penetrating  Flea  {Sarco2)sylla  penetrans  Wd.,  Piilcx  penetrans  Linn.). 
It  is  much  smaller  than  the  ordinary  Flea,  the  female — which  is  smaller 
than  the  male — measuring  no  more  than  1-3  mm.  long.  Its  colour  is 
about  the  same  as  that  of  the  Fleas  of  this  country. 

This  insect  lives  in  woods,  on  plants,  dry  herbage,  and  in  sand,  from 
which'it  passes  to  Man  and  the  domesticated  or  wild  animals,  attach- 
ing itself  pi'incipally  to  the  limbs.  It  attacks  Sheep,  Goats,  Cattle, 
Horses,  Mules,  Asses,  Cats,  and  especially  Dogs,  and,  even  more  so, 
Pigs.  The  latter  have  been  considered  as  greatly  contributing  to  the 
propagation  of  the  insect.  This  Flea  differs,  then,  from  the  other 
Aphanipterai  by  its  indifference  to  the  host  it  invades. 

The  male  and  virgin  female  act  only  as  the  other  species  of  the  genus 
Pulex.  But  the  fecundated  female  penetrates  the  skin  of  Man  or 
animal,  lodging  itself  between  the  epidermis  and  derma,  and  remaining 
there  for  six  or  seven  days.  After  the  second  day,  the  second  and  third 
abdominal  segment  of  the  Chigoe  increases  in  size,  enlax-ging  in  every 
direction,  and  pushing  the  thorax  forward,  the  other  abdominal  segments 
backward,  and  assuming  the  appearance  of  a  vesicle,  the  size  of  a  pea. 
This  sac  is  filled  %vith  eggs,  which  may  be  more  than  a  hundred  in 
number.     These  are  ovoid  in  shape,  white,  and  Ol  mm.  long.     When 

1  Journal  d' Agriculture  Pratique,  1889. 

»  Laboulbene.  Art.  Chiqve,  Diet.  Encycl.  des  Sc.  M^d.,  1"=  S^rie,  XVI.,  1874.— 
J.  Julien  et  R.  Blanchard.     Bull,  de  la  Soc.  Zool.  de  France,  1889,  p.  5. 
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they  are  mature,  the  female  is  often  expelled  by  the  pressure  of  the 
tissue  which  it  irritates,  and  lays  its  eggs  external  to  the  host. 

The  presence  of  the  Chigoe  entails  local  disorders  of  an  inflammatory 
natm-e  at  first,  then  ulcerative.  The  wounds  have  a  tendency  to  extend 
and  become  gangrenous,  and  in  Man — 
whose  feet  are  oftenest  attacked — arthrites, 
necroses  of  bones  and  tendons,  fistulae,  and 
loss  of  phalanges  and  toes,  are  frequently 
witnessed.  Animals  have  the  same  lesions, 
and  it  is  not  rare  to  see  those  which  have 
lost  toes,  or  even  an  entire  limb  ;  others 
have  the  ears  deformed  by  irregular  cica- 
trices. 

Another  species— the  Chigoe  or  Sarco-  fig.  24.— An  engorged  Chigoe, 
psylla    of    Fowls    {Sarcopsylla  gaUinacea  magnified.— Karsten. 

Westwood) — a  neighbour  of   the  American 

Chigoe,  lives  on  the  domesticated  Fowl,  fixing  itself  principally  around 
the  eyes  and  the  neck.  It  has  as  yet  only  been  found  in  Ceylon  by 
Moseley,  during  the  voyage  of  the  Challenger,  and  by  Green  at 
Colombo  ;  it  has  been  described  by  Westwood. 

Treatment. — The  measure  to  adopt  against  the  Chigoe  is  its  imme- 
diate extraction.  This  is  accomplished  by  means  of  a  needle,  and 
demands  all  the  more  expertness  if  the  parasite  has  been  long  em- 
bedded ;  for  there  is  danger  in  perforating  the  ovigerous  sac,  which 
would  allow  the  eggs  to  escape  into  the  wound,  and  thus  give  rise  to 
grave  complications.  In  such  unsuccessful  cases,  the  wound  is  washed 
with  pure  or  carbolized  water,  or  even  cauterized  with  nitrate  of  silver 
or  dressed  with  tincture  of  iodine.  Even  in  successful  operations, 
cicatrization  of  the  wound  is  relatively  slow.  When  the  Chigoes  are 
very  numerous,  frictions  with  mercm-ial  ointment,  sulphur  baths,  appli- 
cations of  benzine,  etc.,  have  been  beneficially  employed. 

With  regard  to  prophylaxis,  the  American  Indians  rub  themselves 
with  acrid  and  very  odorous  tinctures,  and  infusions  of  the  leaves  of 
tobacco  or  arnotto.  The  negroes  employ  inunctions  of  almond-oil  of 
the  Carapa  guianensis  ;  these  inunctions  are  very  useful  for  protecting 
the  paws  and  ears  of  the  domesticated  animals. 

The  Alakurt. — Schimkewitsch  i  has  described  a  kind  of  Flea  which 
is  allied  to  the  Chigoe,  and,  like  it,  belongs  to  the  Sarcopsyllidae  family, 
but  which  should  be  placed  in  a  separate  genera — the  Ilelmintlwpsylla.' 
It  is  found  in  Turkestan,  and  is  known  to  the  Ivirghiz  by  the  name 
of  Alakurt — that  is,  a  versi-coloured  Worm  or  Insect,  because  it 
is  at  first  nearly  black,  but  on  becoming  distended  it  is  white,  with 
stripes  of  various  colours.  Schimkewitsch  has  given  it  the  specific 
name  of  Helminthopsylla  Alakurt. 

The  female  alone  is  known.  It  measures  6  mm.  in  length  when 
completely  developed.  The  head  is  large,  rounded  behind  and  narrow 
in  front ;  the  fosette  for  the  antennae  is  situated  nearly  in  the  middle  of 
the  head ;  the  eyes  are  somewhat  large ;  the  maxillce  are  triangular, 
and  in  the  form  of  acute-pointed  lancets,  not  curved  backwards.  The 
fecundated  females  have  the  abdomen  vermiform  and  articulated  like 

^  W.  Schimkewitsch.  Ueber  eine  neue  Qattung  der  SarcopsyUidcE-Familie.  Zoolo- 
gischer  Anzeiger,  February  9th,  1885,  p.  75. 

-  Rectification  du  mot  hybride  Vermipsylla  ct^6  by  Schimkewitsch. — Railliet.  Elem. 
(it  Zoologie  Mid.  tt  Agric,  1886,  p.  567. 
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the  Chigoe.  The  thorax  is  dark-brown,  as  are  the  abdominal  seg- 
ments ;  but  the  latter,  in  a  state  of  distension,  are  wide  apart,  and 
united  by  a  milky-white  membrane. 

The  Alakurt  is  met  with  in  certain  valleys  and  on  particular  mountains 
in  Turkestan.  '  It  appears  in  the  autumn,  when  the  mountains  begin 
to  be  covered  with  snow,  and  it  abounds  more  particularly  during  the 
intense  cold.  It  lives  as  a  parasite  on  Horses,  Sheep,  Camels,  and 
Oxen,  and  brings  about  considerable  debility,  which,  in  foals,  may  ter- 
minate in  death.' 


CHAPTER  IV. 

PHTHIEIASES.l 

The  general  name  of  PJitJiiriasis  (l>6iip,  a  louse)  has  been  given 

to  the  cutaneous  affection  due  to  the  presence  of  Lice  on  the  surface  of 
the  skin.     It  is  also  named  the  Pedicular  disease  and  Lousiness. 

In  its  ordinary  sense,  the  term  Louse  comprises  all  the  apterous 
parasites  which  do  not  jump  like  Fleas,  and  only  by  accident  quit  their 
host. 

With  the  exception  of  the  Melophagus  of  the  Sheep  and  some 
doubtful  species,  all  belong  to  the  sub-order  of  Hemipterous  parasites, 
Bhynchotes  parasites,  and  the  Pediculince.  of  Piaget. 

These  are  small-sized — only  a  few  milhmetres  in  length — apterous 
insects,  of  a  dull- white  colour,  and  the  mouths  of  which  are  adapted 
either  for  pricking  or  masticating.  The  head  bears  two  simple  eyes,  or 
ocelli,  often  but  little  distinct;  and  two  antennas,  composed  of  three,  four, 
or  five  articles.  The  three  thoracic  segments  are  more  or  less  confounded 
with  each  other.  The  abdomen  is  usually  composed  of  nine  segments. 
The  legs  are  ordinarily  short  and  strong ;  the  tarsi  are  formed  of  two 
articles,  the  last  of  which  has  two  nails,  or  booklets,  by  which  the 
insect  can  creep.  The  eggs,  called  nits,  are  pyriform,  have  an  oper- 
culum at  one  end,  and  are  fixed  very  solidly  to  the  hairs  or  feathers  by 
a  glutinous  substance.  The  young — which  leave  the  eggs  by  the 
operculum — have  quite  the  shape  of  the  adults,  and  do  not  undei-go  any 
metamorphoses,  though  they  only  acquire  their  definitive  colour  and 
consistency  after  several  moultings. 

The  male  and  female  differ  from  each  other,  in  the  former  being  a 
little  smaller  than  the  latter,  frequently  by  peculiarities  in  the  antennae, 
by  the  last  abdominal  segment  being  often  divided  in  the  female 
and  rounded  in  the  male,  which  has  also,  on  the  middle  line,  a 
copulating  apparatus  of  a  brownish  colour,  and  digitform  or  lancet- 
shaped. 

The  males  are  usually  much  less  numerous  than  the  females. 

The  Hemipterous  parasites  are  divided  into  two  families — the  Pedicu- 
lidce  and  the  Bicinidce. 

1  Piaget.  Les  Pedirulines,  Leyden,  1880  ;  SuppUment,  Leyden,  1885. — Taschenberg. 
Die  Malhphaijen.  Nova  Acta  des  Kls.  Leop.-Carol.-Deutsch.  Acad.,  XLIV.,  Halle, 
1882.  -  Railliet.  Art.  Phthiriase,  Porix.  Nouv.  Diet.  Prat,  de  Med.,  de  Chir.  et 
d'Hygicne  Vetcriiiaires,  XVII.,  1889. 
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The  PediculidcB,  or  Lice  properly  called,  have  the  mouth  arranged  as 
a  sucker  at  the  anterior  border  of  the  head  ;  the  tarsi  always  terminate 
in  a  single  claw,  with  the  exception  of  the  Hccmatomyzus,  which  has 
two.  The  Bicinida,  Ricitii,  or  Mallophagcs,  have  the  buccal  apparatus 
formed  for  mastication ;  they  are  pcllivorous — that  is,  they  live  on 
epidermic  productions,  hairs  {pilevorous\  or  feathers  {pennivorous) ; 
the  pieces  constituting  the  mouth  are  placed  at  the  inferior  surface  of 
the  head,  and  the  tarsi  terminate  in  one  or  two  claws. 

PEDICULID.^. — These  have  a  movable  proboscis,  formed  of  the  upper 
and  lower  lips,  and  armed  in  front  with  one  or  two  verticilli  of  small  spines. 
In  this  canal  are  four  channels,  arranged  two  and  two,  the  juxtaposition 
of  which  form  an  internal  tube,  or  sucker,  narrower  and  longer  than  the 
canal.  The  insect  projects  this  sucker  beyond  the  sheath  to  bury  it 
in  the  skin,  and  uses  it  to  aspirate  the  blood.  The  booklets,  or  spines 
of  the  sheath,  fix  the  aspiratory  apparatus,  and  so  prevent  access  of 
air.  The  thorax  is  small,  but  usually  larger  and  shorter  than  the 
head,  and  shows  scarcely  any  traces  of  its  division  into  three  segments. 
The  abdomen  is  generally  elliptical  in  outline,  and  has  its  last  segment 
rounded  in  the  male,  with  an  opening  which  the  penis  can  pass 
through ;  in  the  female  this  segment  is  notched  or  bilobate,  with  two 
small  terminal  appendages. 

All  the  known  species  live  on  the  Mammalia.  The  Lice  infesting 
Man — the  head  Louse  {Pediculus  capitis),  body  Louse  {Pcdiciilus 
corporis),  and  pubic  Louse  or  Morpion  {Pediculus  pubis) — belong  to  this 
family  :  genera  Pedicidus  and  Phthirius.  The  species  which  are  found 
on  the  domesticated  animals  are  all  included  in  the  genus  Hcematopinus 
(Leach). 

Haematopinus. — The  Insects  in  this  genus  are  not  very  distinct 
from  the  genus  Pediculus,  the  species  of  which  are  comparatively  few, 


Fig.  25.— Magnified  posterior  extremity  of  the  Haematopinus  of  the  Pig.— Delafond. 
A,  Male  dorsal  surface.     B,  Female  ventral  surface. 

and  live,  two  on  Man  and  a  third  on  a  Monkey.  The  Haematopinus 
are  characterized  by  their  head  being  inserted  directly  on  the  thorax, 
without  any  constriction  like  a  neck  ;  by  their  antenntc  of  five  articles, 
their  abdomen  of  eight  or  nine  segments,  their  tarsi  with  a  single  claw, 
and  their  legs  without  a  distinct  appendage  at  the  internal  angle  of 
their  tarsal  extremity  (Figs.  25,  26,  28,  29,  34,  36,  37,  40). 

The  Haematopinus  are  found  on  all  the  domesticated  Mammalia, 
with  the  exception  of  the  Sheep,  Cat,  and  Guinea-pig. 
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RICINID^. — These  Insects  are  often  distinguished  at  first  sight  from 
the  PedicuHdae  by  their  head,  which  is  always  larger  than  their  thorax, 
and  the  shape  of  which  is  determined  by  a  system  of  dark  horny  bands, 
to  which  particular  names  are  given.  The  most  important  are  :  1.  The 
antenncal  hands,  which  are  marginal,  and  border  the  head  in  front,  from 
the  insertion  of  the  antennae,  joining  or  not  joining  each  other  in  the 
middle  line  ;  2.  The  occipital  bands,  which  extend — one  on  each  side — 
from  the  occiput,  or  posterior  border,  to  the  base  of  the  mandibles  or  orbit. 
The  mouthpieces  are  situated  on  the  inferior  surface,  and  are  principally 
constituted  by  the  mandibles,  in  the  form  of  short  hooks,  and  by  the 
jaws.  The  thorax  generally  has  its  prothorax  distinct,  but  its  other  two 
segments  are  usually  joined  as  one,  which  receives  the  name  of  meta- 
thorax.  The  first  seven  abdominal  segments  have  their  borders 
strengthened  by  a  lateral  baiid,  and  most  frequently  have  transverse 
spots. 

The  masticatory  apparatus  of  the  Eicines  allows  them  to  subsist  on 
epidermic  productions,  and  fragments  of  hairs  or  feathers.  They  do 
not  suck  the  blood  of  their  hosts  like  the  Pediculidae ;  so  that  they 
might  be  considered  not  as  true  parasites,  but  as  commensuals  which 
free  the  skin  from  its  scurf.  But  it  must  not  be  concluded  that  they 
are  really  advantageous  to  the  animal  infested  by  them.  Not  only  do 
they  soil  the  skin  by  then-  dejections,  their  '  nits,'  their  exuviae,  and 
their  dead  bodies,  but  it  is  certain  that  their  contact  is  felt  by  the 
creatures  on  which  they  live,  and  on  which  they  produce  disagreeable 
itching,  accompanied  by  sharp  bitings.  Birds  invaded  by  these  vermin 
are  often  in  bad  health. 

The  Eicines  are  divided  into  two  sub-families  :  1.  The  PhiloptermcB, 
which  have  the  antennae  composed  of  three  or  five  articles,  and  have 
no  maxillary  palpi ;  2.  The  LiotheincB,  whose  antennae  have  four  articles, 
and  which  are  provided  with  quadri-articulated  maxillary  palpi  pro- 
jecting beyond  the  anterior  border  of  the  head. 

Philopterinae. — Independently  of  the  above  characters,  it  is  neces- 
sary to  note  in  these  Insects  the  frequently  important  development  of 
the  anterior  part  of  the  head,  which  is  named  the  clypeus,  and  is  some- 
times distinctly  separated  from  the  posterior  part  by  a  suture.  The 
antenneal  sinus  is  a  more  or  less  deep  notch  on  each  side  of  the  middle 
line  of  the  head,  and  at  the  bottom  of  it  is  a  small  protuberance  that 
carries  the  antennae. 

The  Philopterinae  are  divided  into  eleven  genera,  only  six  of  which 
are  of  interest  to  us.  These  are :  the  Trichodectes,  which  live  exclu- 
sively on  Mammalia  ;  the  Ornithobia,  Lipeures,  Gonoides,  Goniocotes, 
and  the  Docoplwres,  which  are  parasitic  on  Birds. 

The  Trichodectes  (Nitzsch)  are  characterized  by  their  three-articled 
antennae,  these  having  five  in  all  the  other  genera.  They  are  limited  to 
Mammalia,  the  other  genera  being  special  to  Birds  (Figs.  27,  30,  31, 
35,  38,  39). 

The  Ornithobia  (Ornithobius  Denny — Fig.  49)  and  the  Lipeures 
{Lipeurus  Nitzsch — Fig.  46)  have  a  narrow,  elongated  body,  the  sides 
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being  nearly  parallel.  The  antennae  are  different  in  the  two  sexes ; 
besides,  iu  the  Lipcurus  the  third  article  in  the  male  has  an  appendage 
which  is  absent  in  the  Ornithohius.  The  latter  has  the  abdomen 
bordered  on  each  side  by  two  parallel  bands,  while  there  is  only  one  on 
the  Lipcurus.     The  Ornithobia  are  special  to  the  Swan. 

The  Goniodes  (Nitzsch — Fig.  43)  and  Goniocotes  (Nitzsch — Figs.  44, 
45)  have  the  body  flattened,  sides  rounded,  or  an  elongated  oval,  and  the 
antennae  different  in  the  two  sexes,  the  first  article  in  the  male  being 
larger  than  the  others.  In  the  male  Goniodes  the  third  article,  and 
sometimes  the  first,  has  an  appendage  which  is  absent  in  the  Goniocotes ; 
and  the  latter  always  has  the  abdomen  rounded  at  the  end,  while  in  the 
male  Goniodes  it  sometimes  has  two  points. 

The  Docophores  {Docopkorus  Nitzsch — Fig.  48)  have  the  antenna)  the 
same  in  both  sexes.  They  are  inserted  in  the  sinuses  or  excavations 
at  the  sides  of  the  head,  which  has  two  strong  movable  trabecular  at  its 
anterior  angle. 

The  Liotheinse  are  distinguished  from  the  Philopterinoe  by  their  four- 
articled  antenna)  and  distinct  maxillary  palpi.  The  head  is  very  broad 
at  the  temples,  and  aj)pears  to  be  triangular  or  ti'ilobate.  In  front  of 
the  temple  there  is  often  a  notch,  called  the  orbital  sinus,  in  which  is 
found  the  eye,  though  this  is  usually  not  very  distinct. 

The  Liotheina;  comprise  ten  genera,  four  of  which  have  their  repre- 
sentatives on  the  domesticated  animals.  These  are  Gyropus,  Trinoton, 
Colpocepl ledum,  and  Mcnopon. 

The  Gyropes  {Gyropus  Nitzsch — Figs.  41,  42)  have  only  a  single  claw 
at  the  tarsi,  wliile  there  are  two  in  the  other  nine  genera.  The  head 
presents,  posteriorly,  two  notches,  limiting  the  very  salient  temples. 
They  are  only  met  with  on  the  Mammalia,  and  principally  Eodents. 

The  Trinotons  {Trinoton  Nitzsch)  have  the  head  very  round  in  front, 
the  temples  sahent  and  projected  backwards ;  a  wide  orbital  sinus, 
having  at  the  bottom  a  bilobate  eye ;  and  the  antennae  short  and  con- 
cealed. The  thorax  is  divided  into  three  distinct  segments,  and  the 
tarsi  have  two  claws.     This  Insect  lives  exclusively  on  Palmipeds. 

The  Colpocephales  {Colp)Occphalnm  Nitzsch)  have  the  head  wider  than 
long — somewhat  like  that  of  the  Trinotons  ;  but  they  are  distinguished 
from  them  by  their  rarely  bilobate  eyes,  and  antennae  projected  beyond 
the  head.  The  tarsi  have  two  claws.  They  live  on  all  kinds  of  birds 
except  the  Coursers  {Charadriidct). 

The  Menopons  {Mcnopon  Nitzsch — Fig.  47)  generally  have  the  head 
like  that  of  the  two  preceding  genera,  but  the  orbital  sinus  is  absent  or 
very  shallow  at  the  part  occupied  by  the  eye,  and  often  also  that  where 
the  antennae  are  fixed ;  the  latter  are  always  short  and  indistinct. 
Living  on  Birds  of  all  kinds  except  the  Coursers,  Piaget  has  on  two 
occasions  found  them  on  Mammals — one  of  them,  the  Mcnopon  cx- 
trancuvi,  on  the  Guinea-pig. 

This  summary  zoological  description  being  considered  sufficient  to 
enable  anyone  to  recognise  the  genus  to  which  a  parasite  belongs,  it 
will  be  easy  to  determine  its  species  by  the  following  information. 
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Horse. — The  horse  harbours  the  Hcematopinus  macrocephalus,  the 
Trichodectes  pilosus,  and  the  TricJwdcctcs  imhcsccns — the  latter  less 
frequently  than  the  other  two.^ 

Haematopinus  macrocephalus  (Burm. — Fig.  26). — Head  elongated 
and  narrow;  antennas  implanted  on  a  kind  of  lateral  protuberance, 
behind  which  is  a  deep  notch,  lodging  the  eye  at  the  bottom.  At  this 
part  the  temples  are  wide  and  curve  forwards ;  then  the  head  contracts, 

and  assumes  a  triangular  form 
in  its  posterior  moiety.  The 
thorax  is  much  shorter  than  the 
head  ;  the  abdomen  is  oval,  with 
continuous  and  slightly  sinuous 
borders ;  the  two  stigmates  on 
the  margin  of  each  ring  are 
placed  in  the  middle  of  a  lateral 
protuberance.      The    head    and 


Fig.  26. — Hci'inatopinus  macrocephalus, 
female,  of  the  Horse ;  magnified  twenty 
diameters.  — Railliet. 


Fig.  27. — Trichodectes  pilosus,  female,  of 
the  Horse  ;  magnified  twenty  diameters. 
—Railliet. 


abdomen  are  &i  a  grayish-yellow  colour,  and  the  thorax  a  brown 
maroon.     The  length  of  the  female  is  3-6  mm. ;  that  of  the  male  2-6  mm. 

Trichodectes  pilosus  (Giebel — Fig.  27). — The  head  is  wider  than  it 
is  long,  and  is  rounded  in  front — a  little  widened  at  the  temples ;  the 
antenneal  band  makes  a  turn  around  the  forehead.  The  first  seven 
segments  of  the  abdomen  have  middle  quadrangular  spots.  The  head, 
thorax,  legs,  and  abdomen  are  covered  with  hair  on  both  surfaces,  and,  in 
addition,  the  last  abdominal  segment  on  the  male  has  two  hairy  cushions. 
The  general  colour  is  yellow ;  spots  and  head  ferruginous ;  baud  brown 
maroon.     The  length  of  the  female  is  1-9  mm. ;  that  of  the  male  1-6  mm. 

Trichodectes  pubescens  {T.  parumpiloms  Piaget). — This  Insect  is 
much  rarer  than  the  preceding ;  it  is  -2  mm.  less  in  length,  and  differs 
chiefly  in  the  head,  which  is  hairy  only  along  the  borders. 

Ass. — The  Hcematopinus  of  the  Ass  belong  to  the  same  species  as  that 
of  the  Horse,  but  Piaget  makes  it  a  different  variety — Colorata — a  little 
larger  than  the  type,  head  less  hairy,  tint  darker,  and  with  a  quadri- 

1  G.  Neumann.  Sur  un  pseudo-parasite  du  Cheval  (Trichodectes  quadricornis  Gay). 
Revue  V^t^rinaire,  1890,  p.  78. 
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lateral  spot  on  the  sternum.    The  Trichodectes  pilostis  is  also  a  parasite 
of  the  Ass. 

Ox. — On  the  Ox  there  are  found  the  Hcematopinus  curysternus,  the 
H.  tcmnrostris,  and  the  Tricliodcctcs  scalaris. 

Haematopinus  eurysternus  (Nitzsch  —  Fig.  28).— The  head  is 
rounded  in  front,  slightly  elongated — more  in  the  male  than  the  female. 
It  is,  besides,  cbietly  distinguished  from  the  H.  macroccphahis  by  its 
oval  and  very  large  abdomen,  having  on  each  segment  a  slightly-coloured 
lateral  tubercle.  The  head  and  thorax  are  fawn-coloured,  the  latter 
being  darkest ;  the  abdomen  is  yellow  or  grayish ;  the  genital  spot  is 
dark.     The  female  is  3  mm.  long,  and  the  male  2-5  mm. 

Hsematopinus  tenuirostris  (Burm.— Fig.  29).— Rarer  than  the  pre- 
ceding, the  head  is  elongated  and  somewhat  buried  in  the  thorax  ;  the 
latterls  as  broad  as  it  is  long,  and  the  abdomen  is  narrow — scarcely  wider 
at  the  sixth  segment — the  largest — than  at  the  first.  The  general  tint 
is  a  deep  chestnut,  brighter  on  the  forehead,  legs,  and  the  lateral  band 
of  the  abdomen.  The  female  is  3  mm.,  and  the  male  2-5  mm.  long.  It 
is  probably  this  species  that  Linnaeus  found  on  sucking  calves,  and 
named  Pedicuhis  vituli.      It  also  infests  adults,  perhaps  as  much  as 

C£tlv6S. 

Trichodectes  scalaris  (Nitzsch— Fig.  30).— The  head  is  scarcely  so 
wide  as  it  is  long,  is  almost  parabolic  in  shape,  and  is  very  hairy. 


Fig.    28.  —  Hoematophius    euryster-        'FiG.29.—Ha;7iiatoi>i>nu^    Fig.    30.  —  Tricho- 
nm,  female,  of  the  Ox  ;  magnified  tenuirostris,  female,  of       dectes  scalaris,   fe- 

twenty  diameters.  the  Ox;  magnified      male,    of    the    Ox; 

twenty  diameters.  magnified    twenty 

diameters.  —  Rail- 
liet. 

It  resembles  Tr.  2yilosiis,  but  it  has  not  the  hairy  cushions  on  the  last 
abdominal  segment,  and  the  median  spots  are  larger.  The  general  colour 
is  white,  the  spots  ferruginous,  the  bands  being  darker.  The  length  of  the 
female  is  1-5  mm. 
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Sheep. — The  Pediculincz  are  only  represented  on  the  Sheep  by  the 
Trichodectes  sphserocephalus  (Nitzsch — Fig.  31). 

It  has  the  head  as  broad  as  long,  rounded  in  front,  the  antenneal 
band  turning  round  the  forehead,  which  has  long  hairs  at  the  sides. 
The  antennae  are  hairy  and  sHghtly  longer  in  the  male  than  in  the 
female ;  the  median  spots  on  the  abdomen  are  sub-quadrangular.  The 
general  colour  is  white,  spots  and  head  ferruginous.  The  length  of  the 
female  is  1-7  mm.,  and  of  the  male  1-4  mm. 

The  phthiriasis  of  the  Sheep  is  usually  due  to  the  Melophagus  ovinus 
(Lat.),  which  belongs  to  the  Pupiparous  Diptera  (see  p.  36),  but  which, 
being  apterous,  does  not  quit  its  host,  and  multiplies  in  its  fleece ;  it  is 
nourished  on  the  grease  (yolk)  of  the  wool,  the  debris  of  hair,  and  the 
blood  that  it  causes  to  flow  by  its  bites ;  consequently,  it  lives  Uke  the 
Pediculinae.     Macquart  formulates  its  characteristics  as  follows  : 

'  Head  disengaged  from  the  thorax.  Palpi 
elongated,  fluffy,  and  inclined  downwards. 
Antennae  nude  and  in  the  form  of  tubercles. 
Eyes  very  small  and  close  ;  no  ocelli.  Thorax 
somewhat  narrow ;  abdomen  oval.  Feet 
downy ;  tarsal  claws  bi-dentated.  "Wings 
null.'  The  general  colour  is  ferruginous ; 
abdomen  grayish-brown,  and  irregularly 
spotted.     Length  of  body,  3  mm.  to  5  mm. 

Goat. — The  Haematopinus  of  the  Goat  is 
the  Haematopinus  stenops  {H.  stenopsis 
Burm.— Fig.  34). 


Fig.  Z\.— Trichodectes 
sphcerocephalus,  fe- 
male, of  the  Sheep  ; 
magnified  twenty 
diameters. 


Fig.  33.— Proboscis  of  the  Melo- 
phagus ;  much  magnified. — 
L.  Dufour.* 


Fig.  32. — Melophagus  of 
the  Sheep;  magnified. 
The  line  on  the  left 
indicates  the  natural 
length. 

*  a,  Proboscis  ;  b,  its  free  extremity  ;  c,  basilar  enlargement,  with  the  muscles  inserted 
into  it ;  d,  horny  spines,  also  furnished  with  muscles. 


The  head  is  elongated,  narrow,  conical,  round  in  front,  notched  later- 
ally, and  widened  at  the  temples,  in  the  form  of  a  gourd,  acuminated  in  the 
thorax,  which  is  scarcely  concave  on  the  abdomen  ;  the  latter  is  an  elon- 
gated oval  in  shape,  bearing  two  terminal  appendages;  stigmates nearly 
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marginal.     Colour  straw-yellow,  gray  for  the  abdomen.      Length  of 
female  2  mm.,  male  1*5  mm. 

Several  species  of  Trichodcctes  have  been  described  as  living  on  the 
Goat,  but  only  one,  the  Scaly  Trichodectes  {Tr.  climax  Nitzsch — 
Fig.  35),  is  well  established. 

The  head  is  scarcely  as  wide  as  it  is  long,  and  is  quadrilateral,  having 
in  front  a  broad  but  shallow  notch,  at  which  the  two  antenneal  bands 
stop ;  the  antennce  are  longer  in  the  male  than  in  the  female,  the  first 
article  being  thicker  and  shorter  than  the  others,  and  the  second  longer 
than  the  third.  The  abdomen  has  median  spots,  which  diminish  in 
breadth  as  the  length  increases  ;  the  last  segment  in  the  male  has  two 
hairy  cushions.  The  head  and  thorax  are  reddish-brown  in  colour, 
and  the  bands  dark.  The  female  is  1-8  mm.,  and  the  male  1-3  mm. 
long. 

This  species  lives  on  the  common  as  well  as  the  Angora  Goat.     The 


Pic.  34.  — Hcnmatop'mns 
-fenopsis,  female,  of  the 
Goat ;  magnified  twenty 
diameters. 


Fig.  35. —  Trichodectes  cUmar, 
female,  of  the  Goat;  magni- 
fied twenty  diameters. 


Fig.  36. — Hannatopinua 
uriiis,  female,  of  the  Pig; 
magnified  about  nine  dia- 
meters. — Delaf  end. 


Insect  that  Gervais  figures  and  describes  as  the  Tr.  Umhatiis  is  evidently 
the  Tr.  climax,  though  Piaget  appears  to  identify  it  with  his  Tr.  climax 
var.  major,  found  also  on  the  Angora  Goat,  and  the  female  only  of 
which  differs  slightly  from  the  type,  scarcely  in  dimensions.  With 
regard  to  the  form  vaguely  described  and  figured  by  Gervais  as  Tr. 
climax,  it  appears  to  us  to  correspond  to  none  of  the  known  species. 
According  to  Taschenberg,  Tr.  caprce  (Gurlt)  and  Tr.  solidus  (Endow)  of 
the  Guinea  Goat,  and  probably  Tr.  mambricus  (Rudow)  of  the  Levant 
Goat,  are  identical  with  Tr.  climax.  Taschenberg  has  also  recognised 
that  Tr.  crassipcs  (Rudow)  of  the  Angora  Goat  is  none  other  than  Tr. 
penicillatus  (Piag.),  found  by  Piaget  on  a  Kangaroo  [Macropus  penicil- 
latus). But  this  might  be  a  case  of  wandering  parasites  on  an  abnormal 
host. 

Camel. — The  Haematopinus  of  the  Camel  {H.  cameli  Redi),  which 
has  only  been  seen  by  Redi,  much  resembles  that  of  the  Pig. 
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Pig. — The  Pig  nourishes  only  the  Hsematopinus  urius  (Nitzsch, 
H.  suis  Linn. — Fig.  36). 

This  species  is  the  largest  known  amongst  the  Pediculinge.  The  head 
is  very  long  and  narrow,  rounded  and  conical  in  front,  with  five  hairs 
on  each  side,  and  towards  the  sucker  three  other  long  hairs.  The 
temple  has  a  very  salient  sharp  horn  on  the  first  article  of  the  antenna, 
and  it  gradually  contracts  to  the  occiput,  which  is  rounded  to  its 
thoracic  suture.  The  abdomen  is  an  elongated  oval,  very  developed, 
with  continuous  borders ;  the  stigmates  are  on  a  prominent  lateral  pro- 
tuberance. The  head  and  abdomen  are  yellowish-gray  in  colour,  the 
stigmatic  spots  and  thorax  a  maroon-brown,  and  legs  fawn-tinted.  The 
female  is  5  mm.,  and  male  4  mm.  long. 

Dog. — The  Dog  has  one  Hsematopinus  and  one  Trichodect. 


Fig.  37. — Hcematopimis  pUi- 
ftrus,  male,  of  the  Dog ; 
magnified  twenty  dia- 
meters. 


YiG.  3S.—Trichodectesla(u.%  Fig.   39. — Trichodectes 

male,of  the  Dog;  magnified  sttbrof:tratus,  female,  of 

twenty  diameters. — Rail-  the    Cat;    magnified 

liet.  twenty-five  diameters. 


Hsematopinus  piliferus  (Burm.— Fig.  37).  The  head  is  short  and 
almost  as  wide  as  long ;  it  is  salient  in  the  thorax  to  which  it  is  exactly 
applied ;  the  third  and  fourth  articles  of  the  antennaj  are  alike.  The 
abdomen  is  very  developed  in  the  female,  and  is  a  long  oval  in  shape  ; 
it  has  nine  rounded  segments,  which  are  often  sahent  at  the  sides ;  stig- 
mates distinct  and  marginal ;  the  first  seven  segments  have  two  rows 
of  short  bristles.  The  general  tint  is  yellowish- white,  the  head  and 
thorax  being  a  little  darker.  The  female  is  2  mm.  long,  and  the  male 
1"5  mm. 

Trichodectes  latus  (Nitzsch  — Fig.  38).— The  head  is  sub-quad- 
rangular and  much  wider  than  it  is  long,  being  truncated  in  front ;  the 
antenmr!  are  hairy,  and  different  in  the  two  sexes,  the  first  article  in  the 
male  being  much  thicker,  and  occupying  a  moiety  of  the  length  of  the 
organ.  The  abdomen  is  broad  and  more  rounded  in  the  female,  with 
lateral,  but  no  median  spots.  The  colour  is  bright  yellow,  spots  darker ; 
the  bands  on  the  head  are  blackish-brown.  Length  of  the  female 
1'5  mm.,  of  the  male  1-4  mm. 

Ferret. — There  is  sometimes  met  with  on  the  Ferret,  and  in  great 
numbers,  the  Hsematopinus  piliferus,  which  lives  on  the  Dog. 
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Rabbit. — The  only  Louse  found  on  the  Eabbit  is  the  Hsematopinus 
ventricosus  (Denny— Fig,  40).     It  is  rare. 

The  head  is  subuHform,  broader  than  long,  coMstricted  behind  the 
antennce,  widened  at  the  temples,  where  it  is  rounded.  The  thorax  is 
wider  than  the  head,  and  is  concave  on  the  abdomen ;  the  latter  is  oval, 
as  broad  as  long,  bulging,  rough,  and  hairy.  The  head,  thorax,  and 
legs  are  of  a  bright  chestnut  colour  ;  the  abdomen  is  of  a  dirty- white. 
The  length  of  the  female  is  1-3  mm. 


and  of  the  male  1-2  mm. 


Guinea-pig. — The  Lice  of  the  Guinea-pig  belong  to  two  species  of 
Gyropes  (Figs.  41,  42). 

Gyropus  gracilis  (Nitzsch). — This  is  recognised  by  its  long,  narrow- 
abdomen,  especially  in  the  male  ;  by  its  head,  made,  as  it  were,  trilobate 


Fig.  40. — Ha'matopimis  ven- 
tricosus, male,  of  the  Rab- 
bit ;  magnified  twenty-five 
diameteris. 


Fig.  41. — Gyropus  gracilis, 
female,  of  the  Guinea-pig; 
magnified  twenty-five 
diameters. 


Fig.  42. — Gyropus  ovalis, 
male,  of  the  Guinea-pig  ; 
magnified  twenty -five 
diameters. 


in  front  of  the  antennae ;  by  the  notch  at  the  temples ;  and  by  its  antennae, 
the  fourth  article  of  which  is  globular,  and  rests  on  the  third  as  an 
elongated  peduncle.  The  general  colour  varies  from  dirty-white  to 
ochre-yellow.  The  length  of  the  female  is  1-2  mm.,  and  of  the  male 
1  mm. 

Oval  Gyropus  {G.  ovalis  Giebel). — This  differs  by  its  large,  oval  ab- 
domen, crenulated  on  the  borders,  and  garnished  with  two  rows  of  hairs 
on  each  segment.  The  head  is  shorter  and  wider.  The  general  colour 
is  white  ;  the  spots,  tarsal  bands,  and  claws  are  dark.  It  is  of  the  same 
length  as  the  Gyroi^us  gracilis. 

To  these  must  be  added  the  Menopon  extraneum  (Piag.),  found 
once  by  Piaget,  and  of  which  mention  has  been  already  made  (p.  68). 

Birds  maintain  a  larger  number  of  Pediculi  than  the  Mammalia,  and 
these  parasites  all  belong  to  the  family  of  Eicinidae  (see  p.  67).  Each 
species  of  Eicinus  is  not  strictly  localized  on  a  particular  host,  but 
many  are  common  to  several  kinds  of  Birds.  On  the  other  hand,  the 
promiscuousness  of  the  poultry-yards,  and,  above  all,  of  the  markets, 
may  lead  to  erratic  parasites  passing  to  a  Fowl  from  a  specifically 
different  host. 

Fowls. — The  parasites  found  on  Fowls  belong  to  the  four  genera  of 
Goniodes,  Goniocotes,  Lipeurus,  and  Menopon. 
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Goniodes  dissimilis  (Nitzsch— Fig.  43).— The  head  is  wider  than  it 
is  long,  and  rounded  in  front ;  it  is  smaller  in  the  male.  The  antennce 
of  the  male — double  those  of  the  female — has  the  first  article  most 


I IG.  43.  — Goniodes  dissimilia, 
male,  of  the  Fo wl ;  magnified 
twenty  diameters.  — Piaget. 


Fig.  44.  —  Goniocotes  holo-  Fig.  45.  —  Goniocotea  gi- 
gaster,  male,  of  the  Fowl ;  gas,  female,  of  the  Fowl; 
magnified  forty  diameters.         magnified  ten  diameters. 


developed,  and  has  a  long  hair  at  the  inner  side.  The  temporal  angles 
are  salient,  especially  in  the  female,  but  do  not  form  horns.  The 
antenneal  band  is  very  strong,  and  wide  in  front,  with  a  series  of  distinct 
fissures  for  the  implantation  of  hairs.  There  are  five  bristles  at  the 
posterior  border  of  the  metathorax.  There  are  also  two  median  bristles, 

and  three  or  four  at  the  angles  of 
each  abdominal  segment,  with  an 
arched  marginal  spot ;  at  the  ven- 
tral surface  of  the  abdomen  of  the 
female,  there  are  two  little  bands  in 


Fig.  46.  —  Lipeurus  variabilis,  male,  of    Fig.  47.  —  JUenopon  pallidum,  female,  of 
the  Fowl  ;  magnified  twenty  diameters.         the  Fowl  ;  magnified  twenty  diameters. 

— Railliet. 


the  form  of  a  T  laid  sideways.  The  general  colour  is  a  dirty- white,  the 
spots  darker,  and  the  bands  fawn-tinted.  The  length  of  the  female 
is  2-5  mm.,  and  of  the  male  2  mm.  This  is  one  of  the  most  frequent 
parasites. 
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Packard  has  observed  on  the  Fowl  a  Goniode  of  Burnett  {Gd. 
Burnetii  Pk.), which  is  probably  allied  to  Goniodes  dissimilis. 

Goniocotes  hologaster  (Nitzsch — Fig.  44). — The  head  is  as  wide  as 
it  is  long,  the  anterior  border  rounded  and  slightly  convex,  the  an- 
tenneal  band  being  wider  in  front.  The  abdomen  has  unicoloured  quad- 
rangular lateral  bands,  curved  and  broader  towards  the  suture,  and 
wider  on  the  ventral  than  the  dorsal  surface  ;  the  transverse  patches 
are  faint,  but  distinct ;  the  sutures  are  only  visible  between  the  first 
three  segments.  The  general  tint  is  a  dirty-yellow,  deeper  at  the 
thorax  ;  the  bands  are  brownish.  The  female  is  1-3  mm.,  and  the 
male  -8  to  -9  mm.  long.  Taschenberg  has  noticed  a  variety  (var. 
maculata). 

Goniocotes  gigas  (Tasch. — Fig.  45). — This  is  recognisable  by  its 
round  and  very  large  abdomen,  marked  on  each  segment  by  long,  trans- 
verse, tongue-shaped  spots,  coloured  only  on  their  border.  It  has, 
besides,  proportions  which  are  quite  exceptional  in  this  genus.  The 
general  colour  is  yellow ;  the  abdomen  and  metathorax  are  brighter 
coloured,  and  the  bands  and  outline  of  the  spots  are  dark.  The  female 
is  4  mm.,  and  the  male  3  mm.  long. 

Lipeurus  variabilis  (Nitzsch — Fig.  46). — The  head  is  round  in  front, 
and  in  the  male  is  wider  in  its  anterior  portion,  at  the  temples  in  the 
female ;  it  is  margined  in  front  by  the  uninterrupted  antenneal  band. 
The  first  article  of  the  male  antennae  is  longer  than  the  other  four  put 
together,  and  has  a  strong  obtuse  excrescence.  There  is  a  middle  spot 
beneath  the  thorax ;  the  female  has  a  genital,  lance-shaped  spot,  and 
the  last  ring  of  the  abdomen  is  bilobate.  The  general  colour  is  a  pale 
yellow,  the  spots  being  a  deep  fawn-tint  and  the  bands  black.  The 
female  is  2'2  mm.,  and  the  male  1*9  mm.  long. 

Lipeurus  heterographas  (Nitzsch). — The  head  is  parabolic  in  front, 
very  wide  behind  the  eye,  and  limited  anteriorly  by  the  uninterrupted 
antenneal  band.  The  metathorax  is  as  long  as  the  prothorax.  The 
abdomen  is  an  elongated  oval,  slightly  larger  in  the  female,  with  six 
short  bristles  implanted  in  tubercles  on  each  segment  in  the  male,  and 
median  spots  on  each  ring  and  bristles  on  their  borders.  The  general 
tint  is  pale  yellow,  spots  fawn-coloured,  bands  black.  The  female  is 
2  mm.  long,  the  male  being  1-8  mm. 

Menopon  pallidum  (Nitzsch — Fig.  47). — The  head  is  slightly  angular 
in  front  and  somewhat  crescent-shaped,  the  temples  being  bent  down- 
wards ;  the  latter  are  short  and  rounded,  with  four  bristles  and  some 
hairs ;  there  is  no  appendage  to  the  second  article  of  the  antennae.  The 
thorax  is  longer  than  the  head  in  the  female  ;  they  are  equal  in  size  in 
the  male.  The  pads  are  strong  and  hairy.  The  abdomen  is  an  elon- 
gated oval  in  the  female,  narrower  and  longer  in  the  male,  with  a  single 
series  of  bristles  on  each  segment.  The  general  tint  is  a  dirty-yellow, 
the  spots  on  the  abdomen  being  a  bright  fawn-colour.  The  female  is 
1-7  mm.  long,  and  the  male  1-8  mm. 

Menopon  biseriatum  (Piaget). — This  is  rendered  distinct  from  the 
other  by  its  head,  which  is  markedly  parabolic  in  front,  by  the  presence 
of  two  series  of  bristles  on  each  ring  of  the  abdomen,  and  by  the  eighth 
segment,  which  is,  in  the  male,  elongated  and  narrow.  It  has  the  same 
tints  as  the  preceding.  The  female  is  2-7  mm.  in  length,  the  male 
2-9  mm.     This  Insect  lives  also  on  the  Turkey,  Pheasant,  and  Pigeon. 

Turkey. — The  parasites  of  the  Turkey  belong  to  the  genera  Goniodes, 
Lipeurus,  and  Menopon. 
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Goniodes  sty  lifer  (Nitzsch). — The  head  is  as  wide  as  it  is  loDg;  it  is 
quadrangular,  especially  in  the  male  ;  the  temporal  angle  forms  a  long 
horn,  acuminated  behind  and  terminated  by  a  bristle.  The  metathorax 
has  divergent  sides,  acuminated  on  the  abdomen,  and  bearing  iive 
bristles  on  the  posterior  border.  The  seven  first  segments  of  the 
abdomen  show  linguiform  spots  on  the  sides,  and  which  cover  the 
transverse  third  of  the  segment ;  in  the  middle  of  each  there  is  a  bright 
Bpot  occupied  by  the  stigmate ;  there  are  numerous  hairs  on  both 
surfaces.  The  general  colour  is  dirty-white,  the  spots  are  fawn-coloured, 
and  the  bands  brown  and  black.  The  length  of  the  female  is  3  mm., 
that  of  the  male  3-2  mm. 

Lipeurus  polytrapezius  (Nitzsch). — The  head  is  relatively  short — it  is 
strongest  in  the  female — scarcely  so  wide  at  the  temples,  and  very  rounded 
in  front,  where  it  is  bordered  by  the  uninterrupted  antenneal  band.  The 
first  article  of  the  male  antennae  is  thick,  fusiform,  a  little  longer  than 
the  other  four  collectively,  and  is  provided  with  a  strong  excrescence  at 
its  base.  Beneath  the  thorax  there  are  two  median  spots,  the  second 
of  which  extends  for  a  short  distance  on  the  abdomen.  The  female  has 
an  acuminated  genital  spot  posteriorly,  and  the  last  abdominal  segment 
is  deeply  notched.  The  general  colour  is  yellow,  spots  fawn-tinted,  and 
bands  black.  The  length  of  the  female  is  3  mm.  to  3-7  mm.,  and  of  the 
male  2-8  mm.  to  3-7  mm. 

The  Menopon  of  the  Turkey  is  the  M.  biscriatum,  which  lives  also 
on  the  Fowl.     It  is  probably  the  same  as  the  M.  stramineum  (Nitzsch). 

GuiNEA-FowL. — A  Goniode,  a  Goniocote,  and  a  Menopon  live  on 
the  Guinea-fowl. 

Guinea-fowl  Goniodes  {Gd.  numidianus  Denny). — The  head  is  longer 
than  it  is  wide  ;  the  antennaB  of  the  male  are  somewhat  long,  and  have 
the  third  article  curved  and  acute,  carrying  the  succeeding  two  beyond 
its  axis  ;  the  eye  is  salient,  and  occiput  a  little  suppressed.  The  meta- 
thorax is  wider  than  the  head  and  acuminated  on  the  abdomen,  with  a 
black  band  at  the  posterior  border  ;  the  legs  are  strong.  The  abdomen 
is  oval,  with  the  spots  twice  interrupted.  Its  length  is  1-7  mm.  It 
has  been  found  by  Denny  on  the  Guinea-fowl. 

There  has  also  been  found  on  this  Bird  the  Goniodes  stylifcr. 

Goniocotes  rectangulatUS  (Nitzsch). — This  differs  from  Gouioc.  Jiolo- 
gastcr  of  the  Fowl  chiefly  in  the  lateral  bands  of  the  abdomen,  which 
are  wide  on  the  ventral  surface  in  this  Insect.  The  segmental  sutures 
are  only  distinct  between  the  three  first.  The  length  of  the  female  is 
1  mm.,  and  of  the  male  -8  mm.  This  insect  was  found  on  a  Guinea- 
fowl  by  Taschenberg,  but  it  is  rather  a  parasite  of  the  Peacock. 

Lipeurus  of  the  Guinea-fowl  {L.  numidcc  Denny). — The  head  is 
large,  subpanduriform,  rounded  in  front  where  it  is  bordered  by  the 
antenneal  band,  and  wide  behind  the  eye  ;  the  female  antennai  have 
the  second  article  very  long.  The  metathorax  is  nearly  as  wide  as  the 
prothorax.  The  abdomen  is  oval,  the  first  seven  segments  showing  a 
double  series  of  spots,  which  form  two  interrupted  dorsal  bands.  The 
colour  is  livid  yellow,  and  the  bands  and  spots  black.  The  length  is 
21  mm. 

This  insect  was  found  on  the  Guinea-fowl  by  Denny,  who  considered 
it  a  Nirmus  [Nirinus  monida) — he  probably  had  not  seen  the  female. 
(Eailliet.) 
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Menopon  of  the  Guinea-fowl  {M.  numidce  Gieb.). — The  head  is 
semilunar,  and  the  orbital  sinuses  distinct.  The  prothorax  is  large, 
with  three  sharp  points  at  each  angle ;  the  metathorax  is  large  and 
trapeziform.  The  abdomen  is  also  large,  with  festooned  borders 
garnished  with  bristles  and  dark  spots.  The  general  colour  is  red. 
Length  1  mm. 

Peacock. — The  parasites  of  the  Peacock,  like  those  of  the  Guinea- 
fowl,  belong  to  the  genera  Goniodes,  Goniocotes,  and  Menopon, 

Goniodes  falcicornis  (Nitzsch). — The  head  is  nearly  square,  and 
curved  somewhat  downwards  in  front,  especially  in  the  male ;  the 
antenneal  band  is  narrow  anteriorly  and  has  parallel  borders  ;  the 
temples  are  angular,  and  do  not  form  a  horn  behind  ;  the  occiput  is 
scarcely  depressed ;  the  first  article  of  the  male  antennae  is  very  thick, 
is  nearly  as  long  as  the  other  four,  and  has  a  strong  appendage  on  the 
inner  side  ;  the  third  article  has  a  long  curved  appendage  ;  the  other 
two  are  thin,  and  rest  on  a  protuberance  from  the  third.  The  meta- 
thorax is  not  so  large  as  the  head  in  the  female,  but  in  the  male  it  is  as 
large,  or  larger,  than  the  prothorax.  The  abdomen  is  very  large,  and 
on  the  sides  has  very  dark-coloured  languiform  spots.  The  genital 
apparatus  of  the  male  is  very  large,  and  ascends  to  the  third  segment.  The 
general  colour  is  yellowish- white,  the  spots  being  a  deep-fawn  hue.  The 
female  is  3-3  mm.,  and  the  male  3  mm.  long.  This  is  a  common  para- 
site. 

Small-headed  Goniodes  {Gd.  i)arviceps  Piaget). — This  differs  from 
the  preceding  principally  in  the  head,  which  is  more  regularly  quad- 
rangular ;  in  its  metathorax,  which  is  larger  than  the  head ;  in  its 
abdomen,  which  is  scarcely  so  large  as  the  metathorax ;  and  in  the 
dimensions  of  the  male  and  female,  which  are  2  mm.  long. 

Goniocotes  rectangulatus  (Nitzsch). — This  is  the  same  as  those 
which  are  found  on  the  Guinea-fowl. 

Black-mouthed  Menopon  {M.  plueostomum  Nitzsch).— The  head  is 
elongated,  contracted,  and  rounded  in  front,  very  wide  at  its  posterior 
border,  and  the  temples  narrowed  and  bent  downwards.  There  is  no 
appendage  to  the  second  article  of  the  antenna.  The  thorax  is  longer 
than  the  head,  and  the  metathorax  a  little  rounded  on  the  abdomen ; 
the  latter  is  a  long  oval  in  the  female  and  larger  than  in  the  male,  with 
a  single  series  of  bristles  on  each  ring.  The  general  tint  is  yellow, 
brightest  in  the  male ;  the  spots  are  fawn-coloured.  The  female  is 
1-6  mm.,  and  the  male  1-3  mm.  long. 

Pheasant. — The  common  parasites  of  the  Pheasant  are  the  Goniodes, 
Goniocotes,  Lipeures,  and  the  Menopons. 

Goniodes  of  the  Pheasant  {Gd.  colchicus  Denny). — This  differs  from 
the  G.  disswdlis  of  the  Fowl  chiefly  in  the  presence  of  a  small  tooth  at 
the  inner  side  of  the  antenna  of  the  male,  of  only  two  bristles  at  the 
posterior  border  of  the  metathorax,  and  in  numerous  median  bristles  on 
each  segment.     The  dimensions  are  about  the  same. 

Goniodes  truncatus  (Giebel). — The  head  is  large  and  parabolically 
rounded  in  front ;  the  temples  are  not  excavated,  nor  prolonged  pos- 
teriorly as  horns  ;  the  occiput  is  convex,  and  the  occipital  angles  acute. 
The  abdomen  is  an  elongated  oval,  that  of  the  male  is  truncated  behind  ; 
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the  lateral  bands  are  arched,  and  because  of  this  a  short  appendage  on 
them  is  pushed  into  the  preceding  segment.  The  colour  is  white,  with 
dark  bands.     The  female  is  3  mm.,  and  the  male  2-4  mm.  long. 

Gonicotes  chrysocephalus  (Giebel). — This  differs  chiefly  from  Gc. 
rectangulatus  of  the  Guinea-fowl  and  Pheasant,  in  having  the  sutures 
between  the  eight  first  segments  of  the  abdomen  visible.  The  colour  is 
yellow,  particularly  at  the  head  and  thorax.  The  female  is  1-2  mm., 
and  the  male  "8  mm.  long. 

Lipeurus  variabilis. — This  parasite  of  the  Fowl  has  also  been  found 
on  the  common  Pheasant  by  Taschenberg  and  Railliet. 

Long  Menopon  (3/.  productum  Piaget). — This  differs  from  M.  palli- 
dmn  of  the  Fowl  principally  in  having  the  temples  less  excavated,  and  the 
body  being  elliptical  and  constricted  to  the  sixth  segment  in  the  female, 
and  nearly  as  short  as  broad  in  the  male,  with  the  ninth  segment  short 
and  like  a  reversed  ogive.  The  general  tint  is  ochre-yellow,  fawn-coloured 
on  the  sides  of  the  abdomen.  The  female  is  1-8  mm.,  and  the  male 
1-5  mm.  long. 

Biseriated  Menopon. — This  is  the  same  as  that  found  on  the  Fowl 
and  Turkey. 

Among  the  parasites  found  on  the  Silver  Pheasant,  are  placed  the 
Goniocotes  chrysocephalus  of  the  common  Pheasant,  and  a  variety  of 
the  Menopon  phceostomum,  the  type  of  which  lives  on  the  Peacock, 

The  Golden  Pheasant  offers,  amongst  others,  the  Lipeurus  hetero- 
graphus — described  for  the  Fowl,  and  the  Menopon  prodiLctum  of  the 
common  Pheasant. 

Pigeon. — On  the  domestic  Pigeon  there  have  been  found :  a 
Goniode,  Goniocote,  Lipeurus,  Colpocephalus,  and  two  Menopons. 

Dwarf  Goniode  {Gd.  minor  Piaget). — All  the  species  have  the 
abdomen  oval  and  broad,  but  this  is  distinguished  by  the  antennae  of 
the  male,  the  last  two  articles  of  which  are  very  reduced  and  scarcely 
visible ;  and  by  its  metathorax,  which  is  rounded  on  the  abdomen.  The 
colouris  yellow,  and  the  female  is  1-7  mm.  long,  the  male  being  1-4.  mm. 

Companion  Gonicote  {Gc.  compar  Nitzsch). — The  length  of  the 
head  is  a  little  less  than  its  width  at  the  posterior  border ;  the  anterior 
border  is  convex,  and  the  antenneal  band  linear.  The  abdomen  is  oval 
and  rounded  in  the  female,  truncated  posteriorly  in  the  male,  and  has 
coloured  spots  only  on  the  border  of  each  segment ;  each  margin  of  the 
abdomen  has  two  parallel  bands.  Colour  a  dirty-yellow.  The  female 
is  1-4  mm.,  and  the  male  1  mm.  long. 

Rod-shaped  Lipeurus  {L.  baculus  Nitzsch). — The  head  is  elongated 
and  very  narrow,  the  anterior  part  —  clypeus  —  being  round  and 
separated  from  the  other  portion  by  a  constriction ;  it  is  not  bordered 
in  front  by  the  antenneal  band,  and  is  garnished  by  six  fine  hairs  and 
two  claviform  appendages.  The  first  article  of  the  male  antenna  is 
much  thicker  than  the  others,  and  has  an  enlargement  at  its  base,  but 
has  no  appendage ;  the  third  article  has  a  strong  lateral  appendage. 
The  prothorax  is  quadrangular,  and  one-third  shorter  than  the  meta- 
thorax. The  colour  is  dirty-white,  with  bright  yellow  spots  and  brown 
bands.  The  female  is  2-1  mm.  to  2-3  mm.,  and  the  male  1-8  mm.  to 
2  3  mm.  long. 

Long-tailed  Colpocephalus  (C.  longicaudatus  Nitzsch). — The  occi- 
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pital  bands  are  not  distinct.  The  abdomen  of  the  female  is  conical, 
and  bordered  by  narrow  dark  bands  ;  the  first  segments  are  the  longest, 
and  the  ninth  is  elongated  and  constricted  at  its  posterior  moiety,  as 
well  as  fringed  with  long  and  fine  hairs ;  in  the  male  the  abdomen  is  an 
elongated  oval,  and  the  last  segment  is  rounded  and  garnished  with 
numerous  long  bristles.  The  insect  is  white,  with  fawn-coloured  spots. 
The  female  is  1-6  mm.,  and  the  male  1-3  mm.  long. 

Broad  Menopon  {M.  latum  Piaget). — The  head  is  parabolic,  and 
nearly  angular  in  front.  There  is  an  appendage  to  the  second  article  of 
the  antenna)  in  the  two  sexes.  The  thorax  is  longer  than  the  head  in 
the  female,  shorter  in  the  male ;  the  metathorax  is  not  so  broad  as  the 
head,  and  is  rounded  on  the  abdomen.  The  latter  is  large,  oval,  and 
rounded  in  the  female,  and  oval  and  elongated  in  the  male,  with  salient 
angles.  The  colour  is  yellow,  with  bright,  fawn-coloured  spots.  The 
female  is  8  mm.,  and  the  male  1-5  mm.  long. 

GoosE. — The  parasites  of  the  domestic  Goose  belong  to  the  genera 
Docophorus,  Lipeurus,  and  Trinoton. 

Bilious  Docophorus  (-D.  icterodes  Nitzsch). — The  head  is  as  wide  as 
it  is  long  ;  the  clypeus  is  semicircular,  with  a  triangle  on  each  side,  and 
at  the  lower  surface  a  constricted  elongated  spot. 
The  prothorax  is  not  so  wide  as  the  metathorax. 
The  abdomen  is  bordered  on  each  side  by  a  uni- 
formly white  band  ;  the  first  segment  has  an  inter- 
rupted transverse  band  on  the  median  line ;  the 
others  have  a  wide  lateral  band,  leaving  free  the 
middle  third ;    the  last  is  simply  notched  in   the 
female.     The  colour  is  brown.     Length  of  female 
1-8  mm.,  and  male  1-3   mm.     It   is   frequent   on 
Ducks  and  relatively  rare  on  Geese,  on  which  it 
constitutes,   according  to  Piaget,  a  mere  variety 
that  Nitzsch  has  named  Docophorus  adustus. 
Lipeurus  jejunus  (Nitzsch).  —  The    head    is 
Fig.  48.— Docophorus    elongated,  and  the  clypeus  is  colourless,  rounded, 
Drck^'^^naiTified    Separated    by   a    constriction   and   a   suture,  not 
twenty-iivo    dia-    bordered  in  front  by  an  antenneal  band,  and  gar- 
meters,  nished  by  six  fine  and  two  spreading  hairs  at  the 
suture.      The    prothorax    is    subtrapezoidal,  and 
has    a    spot    at    the    posterior    angle,    which  projects   laterally ;    the 
metathorax  is  twice  as  long,  with  a  large  tubercle  at  the  posterior 
angle,  on  which  are  implanted  four  short  bristles.     The  colour  is  dirty- 
white,  spots  dark  fawn,  and  bands  black.     The  female  is  3  mm.,  and 
the  male  2-5  mm.  long. 

Lipeurus  anseris  (Gurlt). — The  head  is  elongated  and  conical, 
rounded  in  front,  with  the  clypeus  analogous  to  that  of  the  preceding 
species.  The  metathorax  is  double  the  size  of  the  prothorax,  and  is 
constricted  at  the  sides.  The  colour  is  white,  with  dark  spots.  The 
dimensions  are  the  same. 

Trinoton  conspurcatum  (Nitzsch). — This  is  a  very  large  species. 
The  head  is  as  long  as  it  is  wide,  and  is  exceeded  in  front  by  the  last 
two  articles  of  the  palpi,  showing  on  each  side  two  enlargements,"  the 
posterior  of  which  —  the  temple  —  has  five  bristles.  The  thorax  is 
longer  than  the  head,  and  rounded  on  the  abdomen.     The  legs 
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long,  and  garnished  with  hairs  and  bristles.  The  abdomen  is  oval,  not 
so  wide  at  the  base  as  the  metathorax,  and  the  angles  are  salient ;  the 
first  eight  segments  have  a  series  of  bristles  fixed  in  colourless  tubercles. 
The  colour  is  white,  the  spots  brown  maroon,  bands  black,  thorax  dark, 
head  bright-fawn  tint.  The  female  is  6-3  mm.,  and  the  male  5*8  mm. 
long.  This  parasite  was  found  by  Denny  on  the  Goose,  but  it  is  more 
frequent  on  the  Swan. 

Trinoton  continuum  (Piaget). — This  insect  has  four  bristles  at  the 
temples,  the  abdomen  has  slightly  salient  angles,  and  is  more  downy 
on  its  two  surfaces,  while  there  are  fewer  hairs  on  the  legs.  The 
dimensions  are  also  less,  being  for  the  female  6  mm.,  and  for  the 
male  56  mm.  long.  It  is,  probably,  only  a  variety  of  the  preceding 
species,  and  is  more  common. 

Duck. — A  Docophorus,  Lipeurus,  Trinoton,  and  a  Menopon  have 
been  found  upon  the  domestic  Duck. 

The    Docophorus   icterodes,  described  as  infesting  the  Goose,  is 

very  common  on  the  Duck. 

Lipeurus  squalidus  (Nitzsch). — The  head  is  narrow,  elongated  in 
front  of  the  antennae,  and  suddenly  constricted  at  the  suture  of  the 
clypeus  ;  the  latter  has  a  spot — signature — parallel  to  the  border,  and 
rounded  posteriorly.  There  are  six  hairs  on  the  forehead,  two  of 
which  are  on  the  clypeus,  the  second  being  very  flat ;  in  front  of  the 
mandibles  there  is  a  round  and  small  fossa ;  the  temple  is  round,  and 
has  one  bristle  and  a  spine  ;  the  antenneal  bands  stop  at  the  suture  of 
the  clypeus,  and  do  not  go  beyond  it  in  front.  The  metathorax  is  not 
so  wide  at  the  head,  is  slightly  longer  than  it  is  broad,  and  is  a  little 
concave  on  the  abdomen. 

The  latter  has  a  narrow,  uniformly  wide,  black  band  on  each  side ; 
the  transverse  fawn-coloured  spots  are  more  or  less  apparent.  The 
general  colour  is  fawn  yellow.  The  female  is  2-8  mm.,  and  the  male 
2-5  mm.  long. 

This  parasite  is  very  common,  and  Taschenberg  has  found  it  on 
the  Barbary  Duck. 

Pale  Trinoton  (T.  luridum  Nitzsch). — This  more  especially  differs 
from  the  T.  conspurcatuvi  of  the  Goose,  by  the  presence  of  only  four 
bristles  at  the  temples ;  the  metathorax  is  concave  on  the  abdomen,  the 
latter  having  segments  rounded  at  the  sides  ;  narrow  transverse  spots^ 
interrupted  in  the  middle  on  the  first  two  segments,  and  surrounding  a 
colourless  circle  on  the  side ;  and  the  bristles  not  having  a  wide  base. 
The  colour  is  white,  with  maroon  spots  and  black  bands.  The  length 
of  the  female  is  5-4  mm.,  and  of  the  male  4-7  mm. 

Dark  Menopon  {M.  ohscurum  Piaget).  —  The  head  is  crescent- 
shaped  and  strong,  with  the  temples  broad  and  turned  downwards, 
and  the  lateral  borders  nearly  as  long  as  the  thorax.  The  abdomen 
has  dark,  narrow,  lateral  bands  without  appendages.  The  colour  is 
dark  fawn.     The  length  is  1-4  mm.  to  1-5  mm.^ 

Swan. — Independently  of  the  Trinoton  conspurcatuvi,  which  lives  on 
the  Goose,  the  domestic  Swan — Cygyms  olor — has  an  Ornithobius. 

Ornithobius  bucephalus  (Giebel). — The  head  is  massive,  nearly  as 

^  Piaget  only  gives  one  host  for  this  speciea,  the  Anas  radjah,  but  we  have  found  it 
in  abundance  on  a  domestic  Duck. 
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broad  as  it  is  lonf;,  irregularly  quadrangular,  and  shaped  anteriorly  like 
a  pair  of  closed  forceps  ;  the  antennic  are  strong  and  carried  forward  ; 
the  posterior  part  of  the  head  is  divided  into  three  portions  by  the  two 
occipital  bands,  which,  at  first  parallel,  converge  forwards  towards  the 
root  of  the  mandibles.  The  thorax  is  narrower,  and  a  little  shorter 
than  the  head.  The  abdomen  is  oval,  and  nude  except  at  the  angles  ; 
the  lateral  bands  are  very  narrow.  The  colour  is  white,  with  pearly 
transparent  bands.     The  length  of  the  two  sexes  is  35  mm.  to  4-5  mm. 

Symptoms.^— Phthiriasis  is  mani- 
fested in  all  animals  by  signs  of 
itching,  the  intensity  of  which  is  sub- 
ordinate to  the  numbei  of  parasites, 
and  the  group  to  which  these  belong. 
The  Haematopinus,  the  rostrum  of 
which  is  formed  for  pricking,  and 
which  attacks  the  substance  of  the 
skin  to  feast  on  the  blood  and 
humours  exuded  as  a  result  of  this 
pricking,  causes  a  much  more  intense 
pruritis  than  that  occasioned  by  the 
Eicinus.  The  locality  of  the  pruritis 
naturally  indicates  that  of  the  para- 
sites, which  are  also  betrayed  by  their 
eggs — these  being  less  deeply  situated 
among  the  hair  or  feathers — and  like- 
wise by  the  cUbris  the  insects  leave 
after  moulting. 

„.„,,.,,,.,        ,   ,  ,        Horse  and  Ass. — The  haeraatopinic 

tiG.  49. — Ornitnobius  bucephalus,  msXe,  ,        ,     ,       __  -,    .        ^ 

of   the  Swan ;  magnified  fifteen  dia-  phthinaSlS   of  the  Horse    and  Ass  has 

"^***'^"-  its   principal    seat   at   the   mane    and 

I'orelock,  but  more  especially  at  the 
root  of  the  tail,  or  in  the  neighbourhood  of  these  parts.  The 
animal  seeks  to  rub  itself  against  everything  within  its  reach,  gently 
bites  its  neighbours,  and  allows  itself  to  be  bitten  and  rubbed  by  them. 
On  entering  a  stable,  it  is  easy  to  recognise  animals  so  affected,  by  the 
erectness  and  matting  of  the  hairs,  especially  at  the  root  of  the  tail ; 
and  a  careful  examination  will  readily  reveal  the  presence  of  the 
HtTcmatopinus  and  its  eggs,  along  with  numerous  epidermic  pellicles 
—  constituting  true  pityriasis.  When  grooming  has  not  been  carried 
out  for  some  days,  the  dead  dried  bodies  of  parasites,  and  the  exuviae 
of  their  moultings,  increase  the  general  aspect  of  uncleanliness.  The 
papules  which  some  authors  have  described  are  rarely  observed,  but 
only  various  excoriations  due  to  rubbing.  Eaillet  has  seen  an  old 
mare  '  which  showed  on  the  back  little  tumours  caused  by  elevation  of 
the  epidermis,  beneath  which  were  numerous  masses  of  Haematopinus.' 
^  M^gnin.     Les  Parasites  et  les  Maladies  Paradtaires,  Paris,  1830. 
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Trichodectic  phthiriasis  is  less  common,  and  not  so  prm-iginous  ;  but 
with  this  exception,  it  resembles  the  preceding,  from  which  it  is  dis- 
tinguished by  examining  the  parasite.  The  Trichodectes  are  not  often 
found  on  the  upper  parts  of  the  body,  but  the  two  phthiriases  may, 
though  rarely  they  do,  co-exist  on  the  same  Horse. 

Ox. — The  same  symptomatic  differences  are  remarked  between  the 
hffimatopinic  and  trichodectic  phthiriases  of  the  Ox  ;  but,  contrary  to 
what  is  observed  in  the  Horse,  the  latter  appears  to  be  the  most  fre- 
quent. The  Trichodectes  are  spread  over  the  whole  body,  while  the 
Haematopinus  prefers  the  ears,  back  of  the  head,  upper  border  of  the 
neck,  and  middle  of  the  back  and  loins.  The  prmitis  impels  the 
animal  to  rub  itself  against  trees,  posts,  or  salient  parts  of  its  dwell- 
ing, and  with  its  rough  tongue  it  scratches  the  skin ;  consequently, 
there  are  large  hairless  patches,  and  often  an  abundant  epidermic 
secretion  with — though  very  exceptionally — thickening  of  the  skin, 
which  may  mislead  as  to  the  true  nature  of  the  malady. 

Sheep. — The  Sheep  Lice  are  concealed  at  the  bottom  of  the  fleece. 
The  presence  of  the  Melophages  is  indicated  by  the  pupae,  which  are 
attached  to  the  indi^ddual  fibres,  and  appear  as  shining  oval  bodies, 
not  unlike  the  small  pip  of  an  apple  in  colour  and  shape.  In  separat- 
ing the  wool,  the  parasites  are 
found  close  to  the  skin,  and 
when  they  are  numerous  the 
fleece  is  entangled,  and  some- 
times absent  in  places.  These 
insects  attract  the  attention  of 
Starhngs  and  Wagtails,  which 
hover  about  flocks  of  sheep, 
and  perch  familiarly  on  their 
backs  in  order  to  feed  on  the-'^'^*^-  ^^ 
parasites. 


Pupa  of 

the  Melophagus 
of  the  Sheep,  at- 

The   Melophages    often    emi-    '^^'^^"^   *°    *^^ 


Fig.  51. — Magnified  pupa 
of  the  Sheep  Melopha- 
gus,  seen  on  its  dorsal 
surface,  and  showing 
two  series  of  seven 
umbilicated  points. 


end  of  a  lock  of 
grate  from  suckling  ewes  to  the    wool. 

lambs,    which    they  sometimes 

torment  so  much  as  to  cause  serious  emaciation.      If   the   fleece   is 

short,  in  order  to  avoid  the  teeth  of  their  victims,  the  parasites  take 

refuge  in  front  of  the  shoulders,  on  the  neck,  and  particularly  about 

the    ears    and   horns.      By   their  biting  they   produce  great   itching 

which  makes  the  sheep  gnaw  themselves,  scratch  their  bodies   with 

their  hind-feet,  and  rub  against  anything  within  reach.     At  the  places 

where  the  Insects  have  been  biting,  on  separating  the  wool,  a  red  patch 

the  size  of  a  lentil  is  seen,  in  the  centre  of  which  is  a  darker  spot. 

The  Trichodectes  are  less  frequently  observed  than  the  Melophages, 

perhaps  because  of  their  smaller  size.     They  may  in   certain   cases 

seriously  alter  the  wool ;  for  its  shedding  appears  to  be   due   to   the 
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cutting  they  effect  by  their  mandibles  at  the  root  of  the  fibres,  accord- 
ing to  the  observations  of  Railliet.^ 

The  Trichodectes  induce  severe  itching,  and  the  wool  is  more  or 
less  altered,  broken,  and  matted  in  places.  There  also  are  seen  bright 
red  spots  from  8  mm.  to  10  mm.  in  diameter,  covered  by  thin  furfuraceous 
scales,  formed  of  epidermic  ddhris  and  dried  serosity.  The  Tricho- 
dectes are  easily  found,  hanging  on  by  means  of  their  claws  and  jaws 
to  the  wool  fibres  on  and  around  these  places.  According  to  Delafond,^ 
these  parasites  are  much  more  common  on  lean,  debilitated,  or  badly 
nourished  Sheep  than  on  vigorous  and  well-fed  ones. 

Pig. — This  animal  is  greatly  incommoded  when  invaded  by  the 
Haematopinus.  The  species  infesting  it  is  the  largest  of  all  the  family, 
and  causes  a  pruritis  proportionate  to  its  size.  The  skin  is  marked 
by  red  papules  of  various  dimensions,  and  is  often  excoriated.  The 
itching  is  most  severe  at  night,  and  the  animal  rubs  itself  eagerly 
against  its  sty  or  trough,  rolls  in  the  litter,  or  even  demolishes  its 
habitation.  Sequens'^  relates  that  of  140  porcelets,  40 — aged  from 
one  to  two  weeks — succumbed  to  an  intense  phthiriasis  affecting  all 
the  pigs.  The  disease  lasted  four  or  five  days.  At  the  autopsies, 
besides  signs  of  anaemia,  there  were  found  numerous  excoriations  and 
ulcerations  on  various  parts  of  the  body,  the  knees  and  hocks  were 
inflamed,  and  even  the  capsular  ligaments  were  involved — all  the 
result  of  the  pruritis  which  had  killed  these  young  pigs.  The  disease 
ceased  when  parasiticide  and  disinfecting  agents  were  had  recourse 
to.  Viborg  was  a  witness  to  similar  occurrences,  which  led  him  to 
declare  that  the  Haematopinus  may  pass  to  beneath  the  skin,  and 
make  its  exit  by  the  nose,  mouth,  and  eyes.  This,  so  manifest  an 
exaggeration,  shows  to  what  an  extent  these  parasites  may  crowd  on 
the  same  animal. 

Dog. — Lousy  Dogs  do  not  appear  to  be  much  inconvenienced  by 
their  numerous  parasites.  The  Hsematopinus  torments  them  more 
than  the  Trichodectes,  and  sometimes  to  a  high  degree.  Both  kinds 
of  parasites  are  encountered  on  all  parts  of  the  body,  but  the  Haema- 
topinus is  more  particularly  seen  about  the  throat. 

Goat. — According  to  Delafond,"*  Lice  may  live  in  very  great  numbers 
on  the  Goat,  especially  in  winter.  The  skin  becomes  irritated,  and  the 
hair  falls  off,  leaving  bare  places  covered  with  flaky,  sometimes  thick 
crusts,  beneath  which  the  integument  is  red  and  frequently  ulcerated. 
The  Haematopinus  produces  these  troubles ;  but  with  Angora  Goats  the 
Trichodectes  cause  great  depreciation  in  the  value  of  the  hair. 

Camel,  Cat,  Ferret,  Babbit,  and  G-uinea-pig. — The  phthiriases  of  these 

animals  have  scarcely  received  any  attention  up  to  the  present  time, 

^  Railliet.  Sur  le  Trichodecte  du  Mouton.  Bull,  et  Mem.  Soc.  Cent,  de  Med. 
■V«?t^rinaire,  1883,  p.  105. 

2  Delafond  et  Bourguignon.      Traitc  jwatique  de  la  Pnore.     Paris,  1862,  p.  488. 
^  Sequens,     Jahresber.  u.  d.  Veterinarwesen  in  Ungarn,  1889,  p.  100. 
*  Delafond  et  Bourguignon.     Loc.  cit.,]).  406. 
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and  their  trifling  importance  or  rarity  justifies  the  silence  maintained 
with  regard  to  them.  The  Trichodectes  of  the  Cat  are  seen  most 
frequently  on  young  animals  debilitated  by  scabies.  The  majority 
of  the  Guinea-pigs  affected  have  numerous  Gyropes  concealed  in  their 
fur ;  their  presence  is  revealed  by  a  yellowish  dust  at  the  ends  of  the 
hairs  twenty-four  hours  after  the  death  of  their  host.  The  oval  Gyrops 
is  much  less  abundant  than  the  small  Gyrops,  and  prefers  to  localize 
itself  on  the  head. 

Birds.^ — Phthiriasis  has  a  much  greater  importance  for  Poultry 
than  for  the  domesticated  Mammaha  ;  as  the  first  are  nearly  always 
attacked  in  a  variable  degree,  and  the  multiplication  of  their  parasites 
becomes  a  real  nuisance,  causing  them  to  lose  their  rest,  become 
emaciated,  and  frequently  compromises  the  rearing  of  their  offspring. 
Their  parasites  are  found  all  over  the  body,  though  less  on  the  thighs, 
neck,  and  head  than  on  the  trunk,  and  especially  beneath  the  wings. 
It  is  sometimes  the  reverse,  however;  for  it  at  times  happens  that 
the  head,  and  chiefly  the  neck — which  cannot  be  reached  by  the  beak 
— are  particularly  frequented  by  the  Lice.  Each  species  of  Fowl 
being  capable  of  nourishing  several  kinds  of  parasites,  these  may  be 
found  collectively  on  the  same  individual.  And  as  several  of  the 
Ricinidae  attack  very  different  species,  it  may  be  remarked  that,  by 
the  cohabitation  of  Fowls,  Turkeys,  Guinea-fowls,  etc.,  one  kind  of 
parasite  may  be  accidentally  met  with  on  an  illegitimate  host.  So 
that  here  is  an  affair  of  erratic  parasites,  which  signifies  that  they 
are  not  multipUable,  as  they  are  not  accompanied  by  their  '  nits.' 

Diagnosis. — The  diagnosis  of  the  disease  is  easy,  if  the  size  of  the 
parasites  is  known.  It  is  well,  nevertheless,  so  far  as  the  Mammalia 
— and  especially  the  Horse  and  Sheep — are  concerned,  to  be  careful 
not  to  attribute  to  Lice  affections  of  the  skin  which  are  sometimes 
coincident  with  phthiriasis,  but  are  of  quite  another  nature.  Such  is 
scabies,  the  gravity  of  which  is  otherwise  serious,  and  which  has  been 
occasionally  overlooked  for  some  time,  because  the  pruritis — of  psoric 
origin — was  ascribed  to  the  Lice. 

Prognosis. — This  is  rarely  serious,  considering  the  efficaciousness  of 
the  numerous  remedies  we  possess.  Nevertheless,  in  certain  cases  the 
malady  induced  is  particularly  obstinate  to  cure,  especially  when  ag- 
glomerations of  young  or  debihtated  animals  have  to  be  dealt  with. 
Budelot^  relates  the  history  of  one  enzooty  of  haematopinic  phthiriasis, 
affecting  119  Horses  of  a  regiment  of  Artillery,  and  which  prevailed  for 
nearly  five  months,  notwithstanding  the  parasiticide  treatment  em- 
ployed. It  is  true  that,  in  reading  this  account,  and  in  estimating  the 
gravity  of  the  cutaneous  troubles  he  observed,  one  is  incUned  to  ques- 
tion whether  it  was  not  one  of  those  coincidences  of  scabies  and 
phthiriasis  the  possibility  of  which  has  already  been  referred  to. 

^  Ziirn.     Die  Krankheiten  des  HamgeMgeh.     Weimar,  1882. 
-  Budelot.     Journal  de  M^d.  Veter.  Militaire,  IX.,  1871,  p.  88. 
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The  troublesomeness  of  phthiriasis  is  dependent  upon  the  pruritis 
which  accompanies  it.  It  may  happen — at  least  with  cattle — that  the 
loss  of  hair  will  temporarily  depreciate  the  value  of  the  animals.  Such 
depilation  is  damaging  to  Sheep ;  the  disease  has  been  known  to 
persist  for  six  years  in  one  flock,  and  the  wool  to  fall  off  to  such  an 
extent  that  the  animals  looked  as  if  just  clipped. 

Birds,  and  especially  Pigeons,  sometimes  suffer  much  from  the  in- 
vasion of  parasites.  There  are  poultry-yards  and  dovecots  where 
these  insects  are  perpetuated,  in  spite  of  all  the  efforts  made  to  destroy 
them.  Young  creatures,  particularly  young  Pigeons,  at  times  succumb 
to  phthiriasis,  and  breeding  is  then  rendered  somewhat  risky.  When 
the  nests  are  infested  with  insects,  the  Pigeons  neglect  hatching,  and 
even  abandon  their  young. 

Etiology. — It  is  clear  that  contagion  is  the  primary  cause  of 
phthiriasis,  and  that  the  multiplication  of  Lice  is  due  to  a  succession  of 
prosperous  generations,  whose  origin  was  due  to  a  contagiferous  host 
of  the  same  species  as  that  now  dealt  with. 

It  is  always  possible  that  two  domesticated  animals  of  different 
species  may  infect  each  other — as  when  the  same  kind  of  parasite  may 
live  on  one  or  the  other,  as  is  the  case  with  the  Trichodcctes  jpelosus  of 
the  Horse  and  Ass,  with  the  Menopon  hiseriatum  of  the  Fowl,  Turkey, 
and  Pheasant,  with  the  Goniocotes  rectangtdatus  of  the  Guinea-fowl 
and  Peacock,  with  the  Docopliorus  icterodes  of  the  Goose  and  Duck,  and 
with  the  Trinoton  consjmrcatwiji  of  the  Goose  and  Swan.  Beyond 
these  exceptions,  the  parasites  which  accidentally  venture  upon  a 
different  species  to  that  of  their  natural  host  do  not  become  acclimatized 
or  multiply  there,  but  soon  emigrate.  Kemmereri  has,  however, 
published  an  observation  in  which  a  woman  was  seized  with  violent 
neuralgia  of  the  hairy  scalp,  and  was  immediately  cured  by  the  ex- 
traction of  an  insect  fixed  in  a  wound  on  the  head,  and  which  the 
author  recognised  as  a  Trichodect.  On  another  occasion  a  horse- 
dealer  suffered  from  erysipelatous  inflammation  of  the  arm,  and  the 
author  found  in  a  small  wound  a  Trichodect,  the  head  of  which  was 
buried  in  the  derma  (!),  the  remainder  of  the  body  projecting  from  it. 
But  the  symptoms  observed  were  altogether  out  of  proportion  to  the 
ascribed  cause,  and  the  details  furnished  do  not  permit  the  zoological 
diagnosis  to  be  accepted.  These  suspected  cases  cannot,  therefore,  be 
considered  of  any  moment  here. 

Certain  conditions  favour  the  extension  of  the  malady,  and  give  to 
the  contagion  an  unusual  activity. 

Want  of  cleanliness  plays  the  chief  part  in  this  extension.  The 
length  of  the  hair,  the  abundance  of  the  fleece,  is  one  of  the  predis- 
posing circumstances.      In  addition,  debility  in  the  animals  gives  a 

^  Kemmerer,     Journ.  des  Connaissances  Medico-Chirurgicales,  1853. 
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more  favourable  soil  for  the  parasites,  whether  this  weakness  be  due  to 
age,  breed,  temperament,  work,  food,  etc. 

For  example,  the  Trichodectes  appear  somewhat  more  frequently  on 
young  Horses,  while  the  Hoematopinus  rather  favours  old  ones.  Calves 
are  more  exposed  to  Lice  than  adult  cattle,  and  these  insects  are  rarely 
found  on  short-haired  dogs,  while  they  are  frequent  on  those  which 
have  long  frizzly  hair.  Though  two  species  may  live  together,  the 
Hcematojjinus  ^Ji'Z^/crzfs  is  more  particularly  met  with  on  long-haired 
sporting  Dogs,  as  Spaniels,  etc.,  and  the  Trichodectes  latits  on  little 
Lap-dogs  with  long  or  frizzly  coats,  as  small  Spaniels,  King  Charles 
Spaniels,  long-haired  Terriers,  Havana  Dogs,  etc. 

It  is  the  anasniic  Sheep  which  are  most  frequently  lousy,  and  in  the 
instance  cited  by  Eailliet  the  nursing  ewes  were  more  especially  at- 
tacked. According  to  Villeroy,^  ewes  suffer  most  from  the  Trichodectes, 
etc.,  during  the  winter,  and  particularly  if  it  be  wet.  It  is  stated,  so 
Stephens  asserts,  that  if  lean  Sheep  are  bought  to  feed  on  turnips,  it  is 
when  they  commence  to  fatten  that  the  Melophagus  multiplies  on  them 
in  an  astonishing  manner.  Otherwise  it  appears  to  prefer  lambs,  and 
on  shearing  they  are  sometimes  found  to  be  literally  covered  with  the 
parasite  in  places  at  the  anterior  part  of  the  neck. 

The  Melophages  are  at  times  so  abundant  that  they  constitute  a 
veritable  scourge  ;  this  happens  in  North  America  and  in  Iceland. 
And  yet  these  parasites  are  not  prolific,  for  the  female  only  lays  one 
larva  at  a  time,  and  there  are  but  four  or  five  in  the  course  of  the  year. 
These  larvae  are  sacciform,  non-segmented,  have  four  lateral  surfaces, 
and  measure  3-7  mm.  long,  1-9  mm.  wide,  and  1-6  mm.  high.  Their 
buccal  parts  are  alone  movable.  They  become  transformed  very  rapidly 
into  nymphse,  even  on  the  body  of  their  host. 

When  the  conditions  are  favourable  Lice  multiply,  on  the  contrary, 
at  a  wonderful  rate,  the  females  being  very  prolific,  and  growth  being 
rapid.  It  has  been  already  stated  (p.  12)  that  it  has  been  calculated 
that  the  third  generation  of  a  Louse  of  the  human  head  amounts  in 
about  twelve  weeks  to  125,000  individuals,  and  these  calculations  do 
not  take  into  account  the  numerous  causes  of  destruction  which  re- 
strain this  multiplication ;  they  are,  nevertheless,  instructive  in  enabling 
us  to  understand  the  cases  of  excessive  phthiriasis. 

When  phthiriasis  occurs  among  Poultry,  it  is  ascribed  to  feeble 
nutrition,  due  to  bad  or  too  uniform  food,  to  the  influence  of  damp, 
dirty,  close,  dark,  and  badly-ventilated  localities.  There  are  years 
which  are  favourable  to  this  disease,  and  seasons  appear  to  have  an 
influence  on  its  progress,  while  temperament  and  breed  are  not  to  be 
ignored.  Bechstein,  cited  by  Eivolta  and  Delprato,  states  that  of  two 
Capuchine  Monkeys  living  in  the  same  conditions,  one  was  invaded  by 
Lice,  while  they  were  rare  on  the  other.  We  have  observed  the  same 
1  Villeroy.     Recueil  de  M^cL  V^t^rinaire,  1868,  p.  9G3. 
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occurrence  in  a  Bantam  Fowl,  which  was  really  lousy,  while  two 
Gascony  Fowls  living  with  it  were  quite  free  from  parasites. 

Treatment. — The  attention  required  to  be  given  to  animals  in  cases 
of  phthiriasis,  will  vary  according  to  whether  they  are  Mammals  or 
Birds. 

Mammals. — Perfect  cleanliness  keeps  animals  clear  of  phthiriasis. 
Such  cleanhness  is  easy  to  realize  with  short-haired  animals,  and  will 
rapidly  get  rid  of  the  few  parasites  which  contagion  may  convey  to 
them.  When  phthiriasis  is  present,  a  cure  will  be  singularly  favoured 
by  removing  the  hair  of  the  Horse  or  Ox,  as  well  as  of  the  long-haired 
Dog,  and  the  wool  off  the  Sheep.  With  regard  to  the  latter,  clipping 
usually  suffices  to  get  rid  of  the  Melophages ;  many  of  these  are  cut  by 
the  shears  of  the  shearer,  and  those  remaining  on  the  skin  are  soon 
knocked  off  by  the  animal  rubbing  itself,  so  that  in  about  two  days  none 
are  to  be  seen.  Sometimes,  however,  for  them  as  for  other  parasites, 
it  is  necessary  to  have  recourse  to  insecticide  agents,  the  number  of 
which  is  considerable. 

A.  One  of  the  most  efficacious  and  most  employed  is  the  decoction 
of  tobacco  (2  or  3  ounces  to  the  quart  of  water).  When  near  a  manu- 
factory of  tobacco,  the  expense  is  much  reduced  by  obtaining  the  refuse 
powder,  or  the  juice,  to  which  ten  times  the  weight  of  oil  is  to  be  added  ; 
though  this  juice,  being  rich  in  ammoniacal  matters,  has  the  incon- 
venience of  decomposing  rapidly.  This  treatment  answers  for  all 
animals.  Nevertheless,  precautions  must  be  taken ;  for  the  whole  body 
should  not  be  dressed  at  once,  as  poisoning  may  ensue  from  absorption 
of  the  alkaloids  of  the  tobacco.  For  Sheep  the  preparation  is  kept  in  a 
bottle,  the  cork  in  which  is  perforated  by  a  quill.  As  soon  as  the  shep- 
herd observes  a  Sheep  commencing  to  scratch  itself,  he  gets  hold  of  it, 
and  seizing  its  head  between  his  legs,  he  opens  out  the  wool  and  pours 
the  fluid  on  to  those  places  he  judges  requires  it. 

B.  Frictions  with  fatty  bodies,  linseed-oil  in  particular,  kill  the  Lice 
by  asphyxia.  Cooking-oil,  in  which  fish  have  been  fried,  has  been  re- 
commended as  especially  efficacious.  This  treatment  is  more  particu- 
larly applicable  to  the  Pig. 

G.  Mercurial  ointment  is  a  certain  cure,  but  its  employment  is 
dangerous  ;  therefore  only  a  small  surface  should  be  dressed  with  it  at 
a  time,  and  it  ought  not  to  be  used  for  Dogs,  even  when  they  are 
muzzled,  and  still  less  for  cattle,  which  are  so  sensitive  to  mercury. 
Numerous  cases  of  poisoning  of  animals  by  means  of  mercury  are  re- 
corded. 

D.  Frictions  with  a  decoction  of  stavesacre  seeds,  2  ounces  to  the 
quart  of  water,  and  colchicum  bulbs  in  the  same  proportion. 

E.  Insecticide  powder.  It  is  well,  beforehand,  to  damp  the  skin 
with  soapy  water.  Then  the  powder  is  dusted  or  blown  over  the  skin 
ad  hoc.  The  powders  of  pyrethrum  flowers  and  stavesacre  seeds  are 
most  generally  in  use. 
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F.  Frictions  with  a  mixture  of  1  part  benzine,  6  parts  of  soft  soap, 
and  20  parts  water ;  or,  better,  petroleum  1  part,  common  oil  10  parts. 
Employed  alone,  the  benzine,  and  especially  the  petroleum,  is  too  active, 
and  may  remove  the  hair. 

G.  Schleg's  mixture  is  recommended  in  Germany,  because  of  its 
efficaciousness  and  harmlessness.  It  is  composed  of  1  dram  each  of 
arsenious  acid  and  potass,  and  3  pints  of  water,  to  which  3  pints  of 
vinegar  are  subsequently  added. 

H.  The  emulsion  of  cresyl  or  creoline— 10  to  15  per  cent,  water — 
promises  to  assume  an  important  place  in  the  treatment  of  phthiriasis, 
by  reason  of  its  innocuousness  and  the  readiness  with  which  it  can  be 
employed.     Two  or  three  dressings  with  it  are  sufficient. 

Whatever  may  be  the  remedy  adopted,  it  is  well  to  repeat  the  dressing 
at  intervals  of  five  to  eight  days,  in  order  to  kill  the  parasites  hatched 
from  the  eggs,  and  which  have  resisted  the  first  dressing.  The  majority 
of  the  eggs  are  killed  by  vinegar,  and  this  is  the  reason  why  it  is  so 
often  added  to  parasiticide  decoctions  in  the  proportion  of  18  ounces  to 
the  quart. 

For  house  Dogs,  fatty  preparations,  and  in  general  all  those  which 
are  hkely  to  soil  furniture  or  the  hair,  are  to  be  avoided.  For  them, 
frequent  baths,  and  washing  with  creoline  water  and  carbolized  soap, 
are  to  be  recommended,  together  with  the  use  of  the  comb  and  brush. 

Lastly,  when  a  number  of  animals  are  invaded,  independently  of  the 
curative  measures,  disinfection  of  the  dwellings — stables,  sheepfolds, 
pigsties,  kennels,  etc. — is  necessary.  Boiling  water  at  first,  afterwards 
limewash,  or  merely  creoline  water — 5  per  cent. — answers  very  well. 
All  litter  should  be  destroyed,  and  dressing  of  the  animals  should  be 
performed  out  of  doors  if  possible. 

Birds. — There  are  also  numerous  means  for  destroying  vermin  on 
Fowls.  Flowers  of  sulphur,  or  one  of  the  insecticide  powders  mentioned 
above,  may  be  used ;  they  can  be  blown  among  the  feathers  by  an 
instrument  ad  hoc.  As  the  Fowls  in  flapping  their  wings,  or  the  Pigeons 
in  their  flight,  may  shake  out  the  powder,  it  is  a  good  plan  to  lubrify 
the  roots  of  their  feathers  with  soapy  water  before  blowing  in  the 
powder  of  pyrethrum  or  stavesacre. 

But  individual  treatment  will  not  suffice.  The  floors,  ceihngs,  walls, 
perches,  and  nests  are  the  haunts  of  parasites,  which  will  soon  take  the 
place  of  those  that  are  destroyed ;  and  sometimes  there  is  great  diffi- 
culty experienced  in  finally  abolishing  them.  Schneider^  speaks  favour- 
ably of  fumigations  with  sulphuret  of  carbon.  Small  open  phials  filled 
with  this  liquid  are  placed  in  the  hen-roost  or  dovecot,  at  those  parts 
where  they  are  not  hkely  to  be  upset,  and  very  quickly  all  the  vermin 
are  destroyed  or  expelled.  This  can  be  repeated  whenever  a  new  inva- 
sion is  apprehended. 

1  Schneider.     Bull,  d" Inseetologie  Agricole,  1878,  p.  56. 
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Ziirii  reproduces  an  article  from'the  Dresdener  Blatter filr  Gcflilgclzucht 
(No.  39,  1881),  in  which  lime-dust  is  indicated  as  a  means  as  simple  as 
it  is  infallible.  In  the  absence  of  the  Birds,  two  small  handfuls  of  this 
is  thrown  against  the  roof  and  walls,  so  as  to  produce  a  cloud  of  dust. 
A  portion  falls  into  the  nests  and  crevices,  and  the  remainder  reaches 
the  ground.  The  vermin  are  killed,  and  in  about  two  minutes  the  place 
is  carefully  swept  out,  and  the  sweepings  placed  on  the  dung-heap. 

This  measure  is  analogous  to  that  given  in  Lc  Poussin  (1884,  p.  86). 
A  peasant  took  lumps  of  old  plaster  from  buildings  which  were  being 
demolished,  and  placed  them  on  the  road,  so  that  the  wheels  of 
carriages  reduced  them  to  powder :  this  he  threw  into  the  dovecot, 
where  it  formed  a  somewhat  thick  layer  on  the  floor.  The  Pigeons 
scratched  and  pecked  at  it,  so  that  they  powdered  themselves  with  it 
and  spread  it  about  all  parts  of  the  dovecot  when  they  flew.  The 
efi'ect  was  rapid,  for  soon  there  did  not  remain  a  single  Insect  in  the 
dovecot  or  on  the  Birds.  Besides,  the  shells  of  the  Pigeons'  eggs  had 
acquired  more  hardness. 

The  procedure  which  is  the  most  recommended  and  employed  is  the 
following  :  All  the  masonry  is  lime-washed  at  least  twice  a  year,  and 
everything  in  the  roost  is  taken  out — spars,' perches,  nests,  etc. — and 
steeped  in  water  containing  3  drams  of  carbolic  acid  to  the  quart  of  water. 
Then  with  a  hand-pump  or  any  similar  instrument,  throw  the  water 
with  force  upon  every  part  of  the  interior  of  the  dwelling ;  this  kills  and 
washes  down  the  insects.  After  emptying  the  hen-roost  and  closing  all 
the  apertures,  a  quantity  of  powder  may  be  burned  therein.  .The  place 
should  be  kept  shut  up  for  three  days,  then  opened  widely  for  twenty- 
four  hours  before  allowing  the  Fowls  into  it.  The  Fowls  themselves  are 
advantageously  protected  against  parasites  by  sand-baths.  To  form 
these  there  should  be  made  in  the  run,  under  some  kind  of  shelter,  a 
shallow  square  hole,  which  is  to  be  filled  with  fine  sand,  cinders,  and 
light  soil,  with  which  powdered  sulphur  is  mixed.  If  the  Birds  are 
much  troubled  with  vermin,  insecticide  powder  may  be  added  to  this 
sand-bath. 

According  to  the  Hausfrauen  Zeitung  (1889),  instead  of  spreading 
straw  on  the  floors  of  the  roost,  wood  wool  should  be  used,  or  wood 
chopped  up  into  fine  pieces,  such  as  are  used  for  packing.  A  layer  of 
this  is  warmer  than  straw,  drives  away  the  vermin  by  its  aromatic 
odour,  does  not  rot  so  quickly,  and  furnishes  an  almost  odourless 
manure  very  suitable  for  clayey,  heavy  soil. 

For  some  time  there  has  been  sold  an  engine  named  '  Lagrange's 
Exterminator,'  which  serves  to  kill  the  parasites  on  the  Birds  them- 
selves. This  is  a  wooden  box  into  which  the  Bird  is  introduced  with 
its  feet  tied,  its  head  being  kept  outside  by  a  special  opening.  In  the 
box  a  brimstone  match  is  burned,  and  five  minutes  of  this  vapour  bath 
sufiices  to  kill  all  the  parasites.^ 

1  E.  Leroy.     L'Eleveur,  1890,  p.  358. 
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Lastlj',  it  may  be  mentioned  that  there  is  another  means,  somewhat 
insufficient,  but  very  often  adopted,  and  which  consists  in  putting  into 
the  roosts  a  branch  of  alder-tree.  The  Lice,  attracted  by  the  odour, 
gather  upon  it,  and  next  morning  early  the  branch  is  carefully 
removed  and  burned  outside.  This  is  repeated  until  there  are  no  para- 
sites. 

Independently  of  the  parasites  mentioned,  and  those  to  be  alluded  to 
hereafter,  some  Insects  may  accidentally  torment  Birds,  and  form  part 
of  their  vermin. 

The  Fowl,  and  particularly  the  Gosling  and  Duckling,  are  sometimes 
attacked  by  small  Dipteras,  which  pass  into  their  nostrils  and  ears. 
They  may  be  protected  by  some  one  of  the 
remedies  already  noticed,  or,  better,  by  a  de- 
coction of  walnut  -  leaves  —  2  ounces  to  the 
quart  of  water  and  5  ounces  of  vinegar 
added  ;  or  by  assafoetida  —  4  ounces  to  the 
same  quantity  of  water  and  vinegar  as  in  the 
preceding.  With  this  the  threatened  parts 
should  be  impregnated. 

In  unclean  roosts  and  dovecots  there  are 
sometimes  large  numbers  of  Bugs  that  belong 
to  a  particular  species — the  Dove-cot  Bug 
{Acanthia  columbaria  Jenyns)  —  closely  allied 
to  the  Bed  Bug  {Acanthia  lectitlaria  Linn.), 
which  is  so  well  known.  These  Bugs  exhaust 
young  animals  by  sucking  their  blood,  and 
fatigue  them  by  the  itching  they  induce  after 

the  bites.     According  to  Eailliet,  hens  hatch-  r  u   i^    i 

ing  are   so   tormented   by  these    Insects    that  ^'^^^.-Bug  of  the  l  owl. 
they  finally  abandon  their  eggs,  on  w^hich  are  ^^  Natural  size.    B,  Mag- 
then  seen  small  specks   formed  by  the  excre-      nified. 
ments  of  the  Bugs.^ 

Pigeons  also  suffer  from  the  larvae  of  the  Eermestes  lardarius 
(Linn.),  the  Tenebrio  molitor  (Linn.),  and  various  Neerophores 
\Necrophorus  Fabr.)  and  Silphes  {Silplia  Fabr.).  These  larvie  of 
the  Coleoptera,  which  are  at  first  developed  in  old  manure  of  the 
dovecot,  finish  by  attacking  the  young  Pigeons,  gnawing  the  skin  of 
the  neck  and  abdomen — even  the  superficial  muscles — and  producing 
wounds  which  are  often  fatal,  and  in  which  burrow  the  larvte  of 
Muscidte.  This  evil  is  closely  allied  to  the  uncleanhness  of  habita- 
tions, and  should  be  remedied.  Otherwise,  these  vermin  can  be 
made  to  disappear  by  the  means  already  indicated :  but  in  this 
particular  case  the  floor  of  the  dovecot  should  be  covered  with  pine 
sawdust  mixed  with  sand,  some  of  this  mixture  being  also  put  in  the 


The  attention  to  individuals  consists  of  removing  the  larvae  from  the 
surface  of  the  wounds,  and  in  dressing  these  with  a  solution  of  carbolic 
acid — 1  to  10. 

1  Railliet.  Sur  une  Punaisc  qui  attaque  lea  Pouhs.  Bull,  de  la  See.  de  Me'd.  V^t^r. 
Pratique,  1890,  p.  99. 


CHAPTER   V. 

ACAKIASES.^ 

By  the  term  Acarlasis  (Kirby  and  Spence)  is  understood  every  disease 
caused  by  Acabina.     These  form  a  separate  order  in  the  class  Arachnida. 

The  Acarina — often  designated  Acaridce—^hich.  were  at  one  time 
named  Acari,  Mites,  etc. — are  generally  creatures  of  small  dimensions, 
with  short,  thick,  non-articulated  bodies,  and  having  the  head,  thorax, 
and  abdomen  all  in  one  mass.  In  some  instances,  however,  the  head 
and  thorax  are  separated  by  a  groove,  and  it  may  happen  that  the 
thorax  is  rendered  distinct  from  the  abdomen  in  the  same  way. 

The  chitinous  integument  usually  shows  very  fine  parallel  ridges, 
and  in  places  varied  enlargements  with  bristles,  hairs,  prickers,  etc., 
that  may  be  collectively  designated  trichomce  (from  Opi^,  rptxos,  hair). 

The  anterior  portion  of  the  cephalo-thorax  has  a  depression  named 
the  cavierostoma,  because  it  lodges  the  buccal  parts  or  rostrum,  which 
is  generally  formed  of  distinct  pieces  arranged  for  biting  or  sucking, 
and  comprising  from  above  to  below  :  a  pair  of  chclicerce  or  mandibles, 
a  pair  of  jaws  or  maxilla.,  each  carrying  on  the  sides  a  maxillary 
palp  or  loiuer  lip.  This  rostrum  projects  beyond  the  camerostoma, 
or  remains  concealed  beneath  the  epistoma — the  upper  wall  of  the 
camerostoma. 

The  four  pairs  of  legs — composed  of  six,  five,  or  even  three  articles  (or 
joints)  only — have  their  base  either  inserted  directly  into  the  non-modified 
integument,  or  into  its  skeletal  enlargements,  which  are  designated 
epimercz.  They  are  terminated  by  hairs  or  claws,  and  have  often, 
besides,  a  kind  of  vesicular  lobe,  or  membranous  caruncle,  which,  by 
its  power  of  adhesion,  singularly  facilitates  the  progress  of  the  Insect. 
In  the  majority  of  the  parasitic  species,  these  ambulacra  are  consti- 
tuted by  a  small  pediculated  sucker. 

A  large  number  of  terrestrial  or  aquatic  Acari  have  one  or  two  pairs 
of  stigmata — the  external  openings  (tracheic)  of  the  respiratory  appara- 
tus— pierced  in  the  tegumentary  thickenings  named  pcritrevicB.  The 
stigmata  are  absent  in  the  majority  of  permanent  parasitic  forms,  in 
which  the  respiration  is  simply  cutaneous. 

The  sexes  are  separate  in  all  the  Acarina.  The  males  are  much  fewer 
than  the  females,  and  are  distinguished  from  them  by  their  smaller 

*  M^gnin.  Les  Parasites  et  les  Maladies  Parasitaires,  Paris,  1890 — P.  Gervais. 
Histoire  Natur.  des  Insectes.  Apt&res,  III.,  Paris,  1844  —  Ziirn.  Die  Schmarotzer. 
r*  Theil,  Die  Thierischen  Parasiten,  Weimar,  1882  —  Railliet.  Elements  de  Zoologie 
Mtdicale  et  Ayricole,  Paris,  1886. 
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size,  certain  details  in  conformation,  the  presence  of  copulatory  organs, 
etc.  They  also  often  lead  a  different  kind  of  life,  and  have  a  different 
regime. 

Amongst  the  males  and  females  in  the  colonies  of  Acarina,  there  are 
found  a  larger  or  smaller  number  of  individuals  vs^ho  do  not  present 
definite  sexual  characters.  These  are  the  larva,  which  are  usually 
provided  with  only  three  pairs  of  legs  (hexapodal  larvcs).  They  under- 
go a  succession  of  metamorphoses,  one  of  which  leaves  them  with  a 
fourth  pair  of  legs,  and  the  creature  is  then  termed  a  nympha  (or  nymph 
or  pupa).  Another  metamorphosis  brings  about  the  development  of  the 
genital  organs,  and  the  Acarus  is  now  a  pmhesccnt  male  or  female  (or 
imago).  Finally,  a  last  transformation,  proper  to  the  female  and  con- 
secutive to  copulation,  makes  her  an  ovigcrous  female. 

The  majority  of  the  Acarina  are  parasitic — either  temporarily  or  per- 
manently. Among  the  first  there  are  some  which  are  merely  com- 
mensal, the  presence  of  which  is  not  accompanied  by  any  particular 
disturbance,  and  which  only  require  a  host  as  a  means  of  transport. 
Others  live  on  epidermic  ddbris  and  natural  excretions  of  the  skin  ; 
while  others,  again,  prick  the  integument  in  order  to  suck  the  blood,  or 
instal  themselves  in  its  superficial  layers  and  determine  cutaneous 
affections,  which  are  sometimes  very  serious. 

The  order  of  Acarina  contains  a  very  great  number  of  forms,  and  has 
been  divided  into  families,  the  arrangement  of  which  varies  according 
to  authorities  which  describe  them.  We  recognise  ten,  which  we 
classify  as  follows : 


Non-ver 
miform  \ 
Acarina 


Legs 
inserted  di- 
rectly into 
the  integu- 
ment, with- 
out epi- 
merse. 


Legs 

articulated 

on  distinct 

epinierae. 


Legs  with  5  articles 


Legs  with 
6  articles. 


With 
tracheae. 


provided  with  hook- 
lets    

didactylous  or  styli- 
form       -     -     -     - 


•^  Chelicerae. 

I  With  no  tracheae  (marine  Acari) 
Natatorical  legs  (aquatic  Acari)     -     -    -     - 


Chelicerse  styliform  ;    palpi   free, 
antenniform       -     -     -     - 


Ambula- 
tory Legs. 


Chelicerae  styliform  or  in  claws 
palpi  free,  ravisher     -     - 

Chelicerae  didactylous ;  palpi 
cylindrical  or  conical,  and  par 
tially  adherent  to  the  lips     - 


Vermiform  Acarina 


(Legs  with  5  articles 
Legs  with  3  articles 


Oribatidiv. 

Ixodidoi. 

Gamasida;. 

HalacaridcH. 

Hydrachnida: 

Bdlidix. 

Trombidiidce. 

SarcoptidcE. 
Phyioptidcu. 
Demodtr.id(r. 


Of  these  ten  families,  only  five  concern  us  :  these  are  the  Ixodidce, 
Gamasida,  Trombidiida,  Sarcoptidce,  and  Demodecidce.  Each  of  these 
may  have  representatives  on  the  domesticated  Mammalia  or  Birds, 
with  the  exception  of  the  Demodecidse,  which,  so  far  as  is  at  present 
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known,  are  only  found  on  Mammals.     The  following  are  the  principal 
characters  of  these  five  families  : — 

1.  Ixodidae. — These  are  relatively  voluminous  Acarina,  and  are  more 
or  less  flat  when  fasting,  globular  when  replete.  The  rostrum  (Figs. 
53,  54)  is  composed  of:  1,  two  elongated  chelifers,  terminating  in  a 
harpoon-like  article  with  three  or  four  teeth  ;  2,  an  undivided  maxillo- 
labial  dart,  formed  by  fusion  of  the  two  maxillaa  along  with  the  inferior 
lip  and  tongue,  the  dart  being  furnished  beneath,  and  sometimes  on 
its  sides,  with  several  longitudinal  rows  of  teeth,  the  points  being 
retrograde ;  it  has,  laterally,  two  quadri-articulated  cylindrical  or 
flattened  palpi,  or  they  may  be  channelled  on  their  inner  surface,  so  as 
to  form  for  the  dart,  when  brought  together,  a  bivalve  sheath.  The  legs 
have  six  articles  terminating  in  an  ambulacrum,  formed  by  a  caruncle 
plaited  like  a  fan,  and  having  a  pair  of  booklets.  The  respiration 
is  tracheal,  the  apparatus  terminating  in  a  pair  of  stigmata  situated 
behind  the  fourth  pair  of  legs,  [and  protected  by  a  discoid  peritrem 
pierced  like  a  sieve.  Often  there  are  two  pairs  of  eyes.  The  opening 
of  the  sexual  organs  is  situated  between  the  haunches  of  the  first 
pair  of  legs.     The  Insect  is  oviparous. 

2.  Gamasidse. — The  integument  is  coriaceous,  partially  or  wholly, 
and  has  two  chitinous  plastrons :  a  superior,  dorsal,  and  an  inferior, 
ventral,  which  give  attachment  to  the  legs.  The  rostrum  is  arranged 
for  pricking  or  sucking :  the  chelifers  are  generally  disposed  as  didac- 
tylous  pincers,  and  are  usually  dissimilar  in  the  two  sexes ;  the 
maxillae  are  fused  into  a  perfect  tube  on  the  upper  surface  by  the 
labruna,  which  is  festooned  ;  the  maxillary  palpi  are  simple,  free, 
antenna3-like,  composed  of  five  articles,  and  provided  inwardly  with 
galea  or  secondary  palpi.  The  legs  have  six  articles,  terminating  by 
two  booklets  and  a  trilobate  membranous  caruncle.  There  are  two 
stigmata  situated  near  the  posterior  legs,  and  protected  by  a  very 
long  tubular  peritrem,  lying  along  and  above  the  haunches,  and  open- 
ing in  front.     There  are  no  eyes. 

3.  Trombidiidae. — These  are  nearly  always  soft  x\carina,  more  or  less 
hairy,  generally  bright-coloured,  their  skeleton  being  composed  of 
epimers.  The  rostrum  is  a  conical  sucker  formed  of  a  pair  of  hooked 
or  styliform  chelifers,  rarely  as  didactylous  pincers,  contained  in  the 
tube  constituted  by  the  joined  maxillas  and  the  lower  lip  ;  the  palpi 
are  more  or  less  voluminous,  and  the  second  last  article  is  frequently 
terminated  by  a  booklet,  the  last  being  fixed  either  at  its  base  or, 
more  rarely,  at  the  middle  part  or  summit.  The  legs  have  five  or 
six  articles,  usually  terminating  in  two  hooks,  and  often  accompanied 
by  a  cirrus  or  a  small  caruncle.  The  respiration  is  tracheal.  There 
are  often  two  eyes  (Figs.  56,  57,  58). 

4.  Sarcoptidae.^These  are  the  smallest  of  the  Acarina,  their  size 
being  between  -1  mm.  and  1  mm.  The  body  is  soft,  white  or  reddish, 
the  integument  being  sustained  by  epimers.  The  rostrum  is  composed 
of  two  short  didactylous  chelifers,  gliding  on  a  middle  piece,  spoon- 
shaped,  and  formed  by  the  junction  of  the  two  jaws  with  the  lip  and 
tongue  ;  the  maxillary  palpi  have  three  cylindrical  articles.  The  legs 
have  five  articles  disposed  in  two  groups  of  two  pairs  each — one  near 
the  rostrum,  the  other  near  the  abdomen.  The  tarsi  are  terminated 
by  one  or  more  booklets,  which  are  often  accompanied   by  a   cam- 
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panulated  sucker  or  a  vesiculous  caruncle.     There  is  no  respiratory 
apparatus,  the  respiration  being  cutaneous.     There  are  no  eyes. 

5.  Demodecidae. — These  are  very  small,  vermiform,  glabrous  Acarina, 
the  skeleton  of  which  has  epimers  for  its  base.  Their  bodies  are  dis- 
tinctly divided  into  cephalothorax  and  abdomen ;  the  latter  being 
conical  and  elongated.  The  legs  are  short,  and  have  three  articles : 
haunch,  thigh  and  tarsus.  The  Insect  is  oviparous.  There  is  only 
one  genus — the  Deinodex  (Owen). 

The  numerous  species  of  parasites  of  the  domesticated  animals 
which  these  five  families  of  Acarina  contain,  are  far  from  producing  the 
same  degree  of  disturbance  on  or  in  the  skin  they  inhabit.  There 
are  some  which  are  merely  commensals,  living  on  the  epidermic  scales, 
and  the  remains  of  hairs  and  feathers.  Others  prick  the  skin  in  order 
to  suck  the  blood,  but  their  action  does  not  extend  beyond  the  points 
they  attack.  And  a  certain  number,  by  their  multiplication,  the 
multiplicity  of  their  bites,  by  the  venom  they  implant,  by  the  galleries 
they  excavate,  and  by  the  deep  situation  in  which  they  locate  them- 
selves, give  rise  to  a  disease  which  is  generally  grave — psora  or 
scabies. 

It  is  necessary,  therefore,  to  distinguish  between  non-psoric  Acariase>i 
and  psoric  Acariascs.  The  latter  are  produced  either  by  the  Acarina 
forming  a  special  tribe  in  the  Sarcoptidae — the  psoric  Sarcoptidcn  or 
Sarcuptina,  or  by  the  Demodex.  The  non-psoric  Acariases  are  due 
to  the  Gamasidae,  the  Trombidiidas,  the  Ixodidae,  and  the  non-psoric 
Sarcoptidte. 

On  the  other  hand,  it  is  advantageous  for  study  to  consider  separately 
the  acariases  of  domestic  Mammalia  and  those  of  Birds. 

On  these  principles  are  established  the  following  divisions,  in  which, 
under  the  term  '  acariases,'  are  passed  in  review  all  the  Acarina — patho- 
genic or  non-pathogenic— which  Hve  on  the  domesticated  animals.^ 


A. -ACARIASES   OF   THE   DOMESTICATED   MAMMALIA. 

Article  I.— Non-psoric  Acariases. 

These  acariases  will  be  studied  here  in  the  same  order  as  the  famihes 
which  produce  them :  Ixodidae,  Gamasidse,  Trombidiidce,  and  Sarcoptidae. 

I.  Ixodidae. — The  Ixodidae  (see  p.  94)  are  temporary  parasites  which 
may  attack  all  the  terrestrial  vertebrata,  but  there  is  no  constant 
correspondence  between  the  species  of  host  and  that  of  the  parasite ; 
the  female  nearly  always  only  shows  a  kind  of  specific  preference, 
the  larvifi,  the  nymphai  and  the  males  being  often  found  on  the  most 
diverse  animals,  differing  in  orders,  and  even  in  classes.  P.  J.  Beneden 
has  included  them  in  his  group  of  '  free  parasites  in  early  age.' 

*  It  ha"*  be°n  considered  advisable  to  study  auricular  acariases  when  treating  of  the 
parasites  of  the  eeutory  organs  (Book  VII.). 
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This  family  only  comprises  two  genera  :  the  Ixodes  and  the  Argas, 
which  have  been  needlessly  constituted  two  tribes  :  the  IxodhuB  and 
the  Argasina. 

The  Ixodes  (Latreille)  have  the  rostrum  terminal,  i.e.,  inserted  in 
a  depression  on  the  anterior  surface  of  the  cephalothorax ;  it  is 
articulated,  consequently,  to  a  shield  of  variable  shape  and  colour, 
according  to  the  species,  being  small  in  the  female,  and  covering  all 
the  upper  parts  of  the  body  in  the  male.  The  maxillary  palpi  are 
sometimes  thick,  in  other  cases  flat,  and  are  generally  grooved  on 
their  inner  surface. 

The  Ixodes  are  popularly  known  as  Ticks  and  Wood-mites. 
They  have  been  recognised  for  a  very  long  time,  as  Aristotle  speaks 
of  them  as  Kwopato-TT^s,  from  which  Hermann  has  derived  the 
generic  name  CynorhcesUs,  signifying  *  the  Dog  tormentor.'  For  it 
is  on  Dogs — and  particularly  sporting  Dogs — that  these  creatures  are 
most  frequently  found,  as  they  frequent  woody  places  and  go  amongst 
underwood  and  low  plants  which  the  Ixodes  prefer,  and  where  they 

live  in  a  vagabond  condition.     Ac- 
™  *  cording   to    Latreille,    the    Ixodes 

maintain  themselves  suspended  to 
plants  by  their  anterior  legs,  ready 
to  fall  upon  any  animals  which 
pass  within  their  reach. 


Fig.  53.  — Rostrum  of  the  Ixodes  ricinus, 
seen  from  below  ;  magnified  about  fifty- 
diameters.  — Delaf  ond. 

m,    chelifers  ;    p,   maxillary   palpi  ;   d, 
maxillo-labial  dart. 


Fig.  54. — Transverse  section  of  the  Egyptian 
Ixode,  magnified  fifty  diameters. 

c,  chelifers   enveloped   in   the   sheath  ;  p, 
maxillary  palpi  ;  d,  maxillo-labial  dart. 


Propagated  more  or  less  distant  from  their  host,  they  thus  attach 
themselves  to  him,  either  to  be  transported  by  him,  as  in  the  case  of 
the  larvae  and  the  males  ;  to  be  nourished  on  the  small  quantity  of 
pus  produced  at  that  point  in  the  skin  where  their  barbed  rostrum  is 
implanted,  as  happens  with  certain  nymphte  and  also  males  ;  or  to 
feed  upon  blood  only,  as  occurs  with  the  fecundated  females. 

In  order  to  obtain  this  living  nourishment,  the  Tick  fastens  itself 
firmly  on  the  host  with  its  legs,  directs  its  rostrum  perpendicularly 
towards  the  skin,  and  on  the  selected  point  thrusts  in  the  terminal 
hooks  of  its  chelifers.     In  proportion   as  these  penetrate,    the   dart 
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follows,  and  the  retrograde  teeth  on  the  under  surface  of  this  organ 
ensures  the  stability  of  the  apparatus  in  the  wound.  In  this  way  the 
dart  is  driven  in  as  far  as  its  base,  while  the  maxillary  palpi  remain 
external,  and  are  apphed  to  the  skin'  on  each  side  of  the  wound.  The 
adherence  of  the  rostrum  in  the  derma  is  so  close,  that  by  violent 
traction  on  the  Insect  there  is  risk  of  only  obtaining  its  body,  the 
buccal  pieces  being  left  in  the  wound.  Otherwise,  methodical  removal 
of  the  parasite  nearly  always  results  in  tearing  away  a  small  shred  of 
skin  fixed  on  the  teeth  of  the  dart,  and  held  between  the  palpi.  The 
aspiratory  apparatus  consists  of  a  thin  membrane,  expanded  like  a  bell 
around  the  rostrum  and  the  salient  borders  of  the  buccal  cavity. 

In  gorging  themselves  with  blood,  the  fecundated  females  acquire  a 
considerable  size — sometimes  tenfold  their  original  volame ;  but  some 
of  this  increase  is  also  due  to  the  development  of  the  enormous  quantity 
of  eggs  contained  in  the  uterus,  and  which  renders  this  intense  alimen- 
tation necessary.  When  satiated,  and  having  attained  the  size  of  an 
olive — and  even  of  a  nutmeg — the  female  withdraws  her  rostrum  from 
the  skin  of  the  host,  falls  to  the  ground,  and — concealed  beneath  some 
object — lays  an  immense  number  of  eggs  agglomerated  in  a  mass,  and 
with  which  she  remains  for  some  time  in  contact.  Hatching  lasts 
from  fifteen  to  twenty  days.  The  female  Ixode,  now  empty  and 
shrivelled,  and  even  less  than  her  primitive  volume,  soon  dies. 

The  hexapod  larvae  that  issue  from  the  eggs  are  very  small.  They 
sally  out  on  every  side,  and  are  often  observed  in  the  fur  of  wild 
rodents ;  they  do  not  attach  themselves  by  the  rostrum,  and  they  pre- 
serve their  primary  clear  colour.  They  may  live  for  months  without 
nourishment,  and  it  is  probable  that  they  effect  their  transformation 
into  nymphai  in  the  ground.  The  latter  are  distinguished  from  the 
larvai  by  their  being  somewhat  larger,  and  by  the  presence  of  four  pairs 
of  legs  and  respiratory  stigmata.  They  are  also  distinguished  from 
the  adults  by  the  absence  of  sexual  organs ;  but  they  live  like  the 
latter,  with  the  rostrum  implanted  in  the  skin  of  their  host — pene- 
trating sometimes  beneath  it,  and  causing  the  formation  of  purulent 
tumours.  Their  size  increases  and  their  colour  becomes  darker. 
Finally,  they  leave  their  host  for  the  ground,  where  they  undergo  the 
change  which  endows  them  with  sexual  organs. 

The  males  find  the  females  either  on  the  ground  or  on  an  animal 
that  they  had  located  themselves  upon,  before  or  after  the  arrival  of 
their  co-mates ;  and  they  all  prefer  those  parts  of  the  body  where  the 
skin  is  fine,  and  which  are  inaccessible  to  the  tongue,  teeth,  limbs,  or 
tail  of  their  host. 

The  Ixodes  are  found  in  every  country,  and  are  discovered  on  the 
most  diverse  species  of  Vertebrata ;  but  the  specific  determination  of 
the  different  forms  is  rendered  difficult  by  the  great  confusion  that 
prevails.     There  have  often  been  mistaken  for  different  species  the  male 
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aud  female  of  the  same  species,  and  the  same  species  has  received 
distinct  specific  names  because  individuals  belonging  to  it  were  observed 
on  different  hosts.  Mention  will  be  made  of  only  the  most  common 
species — at  least  in  our  climate,  and  with  regard  to  which  there  is  perfect 
agreement  amongst  authorities. 

Ixodes  ricinus  (Linn.). — This  Insect  is  very  often  seen  on  sporting 
Dogs.  It  is  the  longest  known  species,  and  that  of  which  Aristotle 
speaks.  It  is  named  the  Common  Tick  or  Dog  Tick,  and  is  remarkable 
for  the  dissimilarity  existing  between  the  two  sexes,  with  regard  to  the 
rostrum. 

When  fasting,  the  body  of  the  female  is  oval,  orange-coloured,  not 
festooned  on  the  posterior  border,  and  measures  4  mm.  long  and  3  mm. 
broad.  Eeplete  and  fecundated,  it  resembles  a  seed  of  the  castor-oil 
plant,  is  of  a  leaden  colour,  and  is  10  mm.  to  11  mm.  long,  and  6  mm. 
to  7  mm.  broad.  The  rostrum  is  short  and  square,  the  dart  rectangular, 
and  furnished  inferiorly  and  on  each  side  with  two  longitudinal  rows  of 
teeth — eight  in  each  row ;  the  chelifers  terminate  in  a  three-toothed 
harpoon  ;  the  palpi  are  wide  and  short,  and  in  the  form  of  a  chopping- 


FiG.  55. — The  Ixodes  ricinus  of  the  Dog,  a  fecundated  female  after  feeding. — Railliet. 
A,  Natural  size.     B,  Knlaroed  ventral  surface.     C,  Enlarged  dorsal  surface. 

knife.  The  male  is  2-65  mm.  long  and  1-50  mm.  broad,  and  has  the 
body  always  fiat,  ovo-triangular,  angular  in  front,  rounded  and  non- 
festooned  behind,  entirely  covered  on  its  upper  surface  by  a  dull-brown 
shield ;  it  has  no  eyes.  The  rostrum — shorter  than  that  of  the  female 
— has  only  a  single  row  of  five  teeth  on  the  dart ;  the  chelifers  are 
terminated  by  a  four-toothed  harpoon  ;  the  palpi  are  more  squat  than 
in  the  female.  The  nympha  and  larvic  have  the  characters  of  the 
species,  modified  by  the  attributes  of  their  age  (Megnin). 

This  Ixocle  is  more  particularly  found  upon  hunting  Dogs,  but  it  has 
also  been  discovered  by  Megnin  on  \Yallachian  Sheep  and  Sardinian 
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Oxen.  Man  himself  is  sometimes  attacked  by  it.  In  the  larval,  and 
even  in  the  nymphal  state,  it  often  inhabits  the  skin  of  small  wild 
Mammals — such  as  the  Mole,  Dormouse,  Squirrel,  Hare,  Eabbit,  etc. 
It  appears  to  be  spread  all  over  France  and  is  found  in  the  majority  of 
European  countries.  The  duration  of  its  life  extends,  on  the  average, 
between  the  months  of  May  and  October.  Towards  the  end  of  Sep- 
tember, few  are  observed  which  have  not  attained  adult  age  ;  and  from 
the  commencement  of  October  they  are  rarely  found,  males  or  females, 
even  at  that  age. 

Animals  do  not  appear  to  notice  the  presence  of  these  parasites  ;  the 
quantity  of  blood  they  extract  is  not  sufficient  to  injure  their  health,  and 
the  wound  they  leave  after  they  fall  off  heals  quickly  and  spontaneously. 
Nevertheless,  it  is  advisable  to  immediately  remove  all  the  Ticks  from 
Dogs  which  have  brought  them  in  from  hunting,  as  the  fecundated 
female,  falling  on  the  floor  of  the  kennel,  there  brings  forth  a  population 
of  parasites  which  may  be  very  troublesome  to  get  rid  of.  The  Ticks 
may  be  removed  by  gentle,  gradually-increasing  traction,  the  pain 
caused  to  the  Dog  being  insignificant.  When  the  Tick  has  been  too 
forcibly  withdrawn,  it  is  often  ruptured,  and  the  rostrum  remains  in 
the  wound,  but  is  eliminated  therefrom  in  a  few  days  by  a  process  of 
suppuration.  It  is  therefore  the  best  plan  to  compel  the  parasite  to 
drop  off,  by  touching  it  with  a  drop  of  benzine,  petroleum,  or  oil  of 
turpentine. 

When  the  kennel  is  infested  by  Ticks,  it  may  be  freed  from  them  by 
washing  it  with  boiling  water,  which  should  be  applied  to  every  corner, 
and  especially  the  ceiling,  which  these  Insects  prefer. 

Ixodes  reduvius  (De  Geer). — The  rostrum  is  similar  in  both  sexes ; 
it  is  twice  as  long  as  it  is  wide,  and  the  dart  is  lancet-shaped  with  a 
sharp  point,  and  provided  on  each  side  with  three  rows  of  teeth,  two 
rows  of  which  are  on  the  inferior  surface — one  of  these  being  internal, 
smaller,  and  interrupted  —  and  one  on  the  side,  with  stronger  and 
sharper  teeth.  The  chelifers  are  terminated  by  a  live-pronged  harpoon; 
the  palpi  are  like  the  blade  of  a  razor.  The  scutellum  is  black,  and  the 
Insect  has  no  eyes.  The  female  is  of  the  same  dimensions  as  the 
Ixodes  ricinus ;  it  is  reddish  -  yellow  in  colour  when  fasting,  lead- 
coloured  when  replete  ;  and  it  is  not  festooned  behind.  Its  scutellum  is 
oval,  has  a  narrow  white  border  in  front,  and  studded  with  a  few  hairs. 
The  male  is  3  mm.  long,  and  2  mm.  broad,  with  tlie  body  triangular, 
rounded  behind  where  it  is  not  festooned,  and  the  entire  upper  surface 
is  covered  by  the  scutellum  (Megnin). 

This  Ixode  is  widely  distributed  in  France,  and  more  especially 
attacks  Sheep  and  Cattle  ;  it  is  also  at  times  frequent  on  Dogs,  and 
does  not  absolutely  spare  Man. 

Megnin  reports  having  often  met  with  it  on  Cattle  and  Horses  in 
Auvergne,  and  on  Sheep  in  the  North  of  France ;  but  he  has  never 
seen  it  on  Cattle  coming  from  Normandy,  or  from  ths  West  or  East  of 
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France.  It  is  the  females,  of  course,  which  live  as  parasites  ;  they 
prefer  to  attach  themselves  about  the  flanks,  where  the  skin  is  thin 
and  favourable  for  their  implantation.  Their  punctures  are  of  little 
importance,  for  Horses  and  Cattle  do  not  appear  to  notice  them. 
When  the  Insects  have  filled  themselves,  they  fall  to  the  ground, 
and  all  traces  of  their  havin^^  been  on  the  skin  soon  disappear. 

'  The  nympha  of  this  species,'  says  Megnin,  '  sometimes  attacks 
hunting  Horses  that  pass  over  land  covered  with  underwood  and  broom, 
and  cause  a  more  serious  condition  than  the  punctures  of  the  adults  do. 
This  nympha,  which  is  only  1  mm.  to  2  mm.  long,  has  singular  habits  ; 
it  is  not  content  with  planting  its  beak  in  the  skin  ...  it  lodges  itself 
entirely  beneath  the  integument,  and  by  its  presence  there  soon  pro- 
duces large  pustules,  which  are  really  small  boils,  and  are  accom- 
panied by  intense  itching.'  Megnin  gives  an  instance  of  a  Horse 
which  had  the  extremities  of  all  its  limbs  studded  with  pustules,  and 
beneath  the  crusts  on  these  were  found  the  bloated  parasites  in  ques- 
tion.    The  Horse  was  cured  by  their  successive  extraction. 

Megnin  has  found  similar  pustules  on  the  ears  of  Dogs  and  Hares, 
which  were  due,  doubtless,  to  the  same  species  of  Ixode  that  Trillibert 
obtained  in  a  serous  cyst  of  six  months'  duration,  and  which  was 
situated  at  the  end  of  a  Dog's  ear.^ 

The  Ixodes  reduvius  does  not  appear  to  cause  any  particular  incon- 
venience to  the  Sheep.  It  fixes  itself  on  parts  destitute  of  wool — such 
as  inside  the  arms  and  on  the  flanks. 

Ixode  of  Duges  (I-  Dugcsi  Gerv.). — The  rostrum  is  short  and  alike 
in  both  sexes.  The  dart  is  somewhat  spatuliform,  has  the  end  rounded, 
and  is  furnished  with  four  rows  of  teeth  on  each  side  ;  the  chelifers  are 
terminated  by  a  four-pronged  harpoon ;  the  palpi  are  shorter  than  the 
dart,  are  slightly  valvular,  and  have  four  very  distinct  articles.  The 
fecundated  female,  when  fasting,  is  (3  mm.  long  and  2-5  broad  ;  the 
body  is  pale-red  in  colour,  narrow  behind,  and  not  festooned.  When 
distended,  it  is  14  mm.  long,  8  mm.  broad,  and  is  of  a  dark  leaden  hue. 
Its  scutellum  is  narrow,  short,  and  pentagonal,  the  sides  parallel,  and 
posterior  angle  rounded;  it  is  of  a  dark-brown,  dull  tint,  roughened, 
and  has  an  eye  at  each  of  the  two  external  and  posterior  angles.  The 
viale  is  3-5  mm.  long  and  2-5  mm.  broad,  and  is  subtriaugular  in  shape, 
the  angles  and  sides  being  rounded.  The  scutellum,  which  covers  all 
the  upper  surface,  is  brown,  smooth,  and  shining,  festooned  at  the 
posterior  border,  and  has  an  eye  on  each  side,  at  the  second  pair  of 
pads  (^Megnin). 

This  Ixode  is  common  in  the  South  of  France,  where  Duges  discovered 
it ;  it  is  also  found  in  Italy,  Algeria,  and  Morocco.  It  attacks  Cattle, 
Sheep,  and  Dogs.  There  is  nothing  particular  in  its  action,  and  the 
smallness  of  its  rostrum  reduces  to  a  minimum  the  wounds  left  when 
it  falls  off  or  is  pulled  away. 

We  may  consider  as  a  variety  of  this  species  the  Ixodes  of  Guade- 
1  Kecueil  de  M<5d.  V^t^rinaire,  1863,  p.  607. 
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loups,  a  specimen  of  which  we  owe  to  the  goodness  of  Couzin,  the 
veterinary  surgeon  at  Moule.  It  is  distinguished  from  the  type — such 
as  it  has  been  described  by  Megnin- — by  the  total  dimensions  being  less, 
the  colour  of  the  legs — the  two  first  articles  of  which  are  brown,  the 
others  being  brighter — by  the  tint  of  the  female,  which  is  uniformly  a 
dark  maroon,  and  the  smallness  of  the  scutellum,  which  scarcely 
measures  1  mm. 

The  French  fauna  comprises  also  the  Ixode  of  Fabricius  (I.  Fabric  it 
And.),  the  Epauletted  Ixode  (I.  scapnlatus  Meg.),  the  Pincer  Ixode 
(/.  chelifcr  Meg.),  which  may  be  found  on  the  Dog,  according  to  Megnin  ; 
as  well  as  the  Great  Shield  Ixode  (I.  mcgathyreus  Leach),  and  the 
Autumn  Ixode  {I.  autumnal  is  Leach).  The  first  two,  and  the 
Marbled  Ixode  {I.  marmoratus  Eisso),  have  been  found  on  Sheep, 
and  the  /.  scapulatus  on  Cattle  of  the  South  of  France  (Megnin),  But 
there  still  prevail  great  doubts  as  to  the  reality  of  these  species,  which 
some  have  attempted  to  differentiate  by  their  rostrum  and  scutellum. 

Their  effects  have  not  been  distinguished  from  those  of  the  preceding 
species.  Nevertheless,  serious  losses  have  been  reported  among  Lambs 
in  Kent,  by  the  debility  resulting  from  Ixodes,  which  had  multiplied  in 
an  extraordinary  manner  in  1869.  The  species  was  not  well  deter- 
mined.^ 

Ticks  have  also  been  reported  as  very  frequent  among  Cattle  in  the 
South-west  of  France.  They  more  particularly  fix  themselves  at  the 
summit  of  the  head,  behind  the  ears,  and  render  the  animal  irritable ; 
so  that  it  is  often  really  difficult  to  put  Oxen  in  the  yoke. 

A  Camel  Ixode  (I.  camelinus  G.  Fischer)  has  been  described,  which 
has  been  found  on  Camels  in  the  steppes  of  Asia. 

A  very  widespread  species  which  infests  Cattle  in  Northern  Africa, 
and  which  is  found  on  those  brought  into  the  European  markets  from 
that  country,  and  particularly  into  the  French  markets,  is  the  Egyptian 
Ixode  (/.  agyptius  Linn.,  I.  Savignyi  P.  Gerv.). 

The  rostrum  is  alike  in  the  two  sexes,  and  is  large,  salient,  cylin- 
drical, and  distinctly  truncated  ;  the  dart  is  a  little  spatuliform,  and 
has  three  rows  of  teeth  on  each  side  of  its  lower  surface  ;  the  chelifers 
are  terminated  by  a  three-pronged  harpoon,  and  the  palpi  are  as  long 
as  the  dart,  but  have  no  valves.  The  scutellum  is  black,  roughened, 
and  polygonal.  The  articles  of  the  legs  are  brown  at  their  base  and 
yellow  at  the  other  extremity.  The  fecundated  female,  when  empty, 
is  9  mm.  long  and  7  mm.  wide  ;  it  is  red  in  colour,  nearly  square  in 
form,  and  the  posterior  border  has  eight  sUghtly-marked  festoons.  Its 
scutellum  is  nearly  one-third  of  its  length,  is  sub-rhomboideal,  and  has 
two  eyes — one  at  each  of  the  lateral  angles.  The  male  is  8  mm.  long 
and  4-5  mm.  broad,  and  is  irregularly  oval,  being  wider  at  the  posterior 
border,  which  is  cut  into  eight  deep  festoons.  The  scutellum  covers  all 
the  upper  surface,  with  the  exception  of  two  lateral,  narrow  borders  of 
a  j'-ellowish-white  colour,  and  has  an  eye  on  each  side,  at  the  second 
pair  of  legs  (Megnin). 

Megnin  has  given  the  name  of  Algerian  Ixode  (I.  olgcriensis)  to  a 

^  The  Veterinarian,  June.  1869. 
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form  which  is  distinguished  from  the  preceding  chiefly  by  its  smaller 
dimensions,  by  the  quadri-dented  harpoon  of  the  mandibles,  and  by 
the  uniformly  brown  colour  of  the  articles  of  the  legs.  To  us  this 
appears  to  be  merely  a  variety  of  the  Egyptian  Ixode,  in  the  company 
of  which  ^legnin  states  he  found  it  in  very  great  numbers  on  Cattle 
from  Africa. 

The  Egyptian  Ixode—  the  largest  known  species — is  very  common  in 
Egypt,  in  Algeria,  and  in  most  parts  of  Africa.  We  believe  it  to  bs 
related  to  an  Ixode  we  received  from  Guadeloupe,  through  Couzin, 
where  it  is  known  as  the  Tique  seiu^galaisc.  It  has  been  considered, 
in  fact,  as  derived  from  Senegal,  whence  it  must  have  been  imported 
with  Cattle  into  the  countries  in  which  it  is  now  seen.  It  is  stated 
to  be  a  stranger  in  Martinique,  which,  notwithstanding  its  proximity 
to  Guadeloupe,  will  doubtless  remain  exempt  from  it,  as  that  island 
does  not  receive  African  Cattle. 

We  have  the  opportunity  of  meeting  with  this  Ixode  in  the 
abattoirs  of  France,  on  Algerian  Oxen  ;  and  Megnin  even  affirms  that 
it  will  eventually  become  acclimatized  in  the  South  of  France,  in  the 
neighbourhood  of  Marseilles,  by  the  temporary  sojourn  of  African 
Cattle  in  that  town  and  its  environs,  before  their  departure  for  the 
different  markets.  He  bases  this  assertion  on  what  he  has  observed 
with  regard  to  the  Green  Lizard  of  Provence,  on  which  he  found  a 
male  Ixode  that  he  believes  is  an  Egyptian  one.  It  has  been  known  for 
a  long  time  that  the  male  of  this  species  often  fixes  itself  upon  reptiles 
— such  as  the  Greek  and  Mauritanian  Tortoise — and  on  Lizards. 

The  Cattle  that  Megnin  has  seen  carrying  swarms  of  these  Ixodes 
about  tlieir  flanks,  and  the  other  parts  of  the  abdomen,  did  not  appear 
to  suffer,  nor  did  they  try  to  remove  them ;  they  arrived  at  Paris  in  good 
condition.  Nevertheless,  in  Africa  the  Algerian  Ixodes  are  not  always 
inoffensive,  for  Lucas  relates  having  seen,  in  1845,  in  the  district  of 
Calle,  Algeria,  Oxen  die  from  exhaustion  through  the  effects  of  the 
parasites,  W'hich  were  incessantly  renewed  on  the  surface  of  their 
bodies.  Each  female,  in  fact,  attaining  in  its  full  plenitude  the  size  of 
a  hazel  nut,  it  can  easily  be  understood  how  this  great  subtraction  of 
blood,  repeated  so  very  many  times,  should  operate  prejudicially  on 
nutrition,  to  say  nothing  of  the  irritation  set  up  on  the  skin.  And  the 
same  effects  have  been  witnessed  by  Couzin  on  the  Horses,  Cattle,  and 
Mules  in  Guadeloupe.  In  addition,  the  wounds  resulting  from  the 
punctures  of  these  Insects  become  ulcers  under  the  influence  of  the 
climate.  According  to  the  opinion  of  Megnin,  it  is  possible  that  this 
ulceration  is  primarily  due  to  the  custom  of  removing  the  Ticks  by 
means  of  hot  knives ;  the  rostrum  remaining  in  the  skin  causes 
eliminating  suppuration,  which  leads  to  obstinate  sores. 

In  Guadeloupe,  the  Ixodes  of  Senegal  are  supposed  to  play  an  impor- 
tant part  in  the  development  of  a  serious  affection  known  there  as /am/, 

^  C.  Couzin.  Etiuh  siir  le  Farcin  de  la  Guadelou])e.  Revue  V^tt'iinaire,  1879, 
p.  401. 
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and  which  is  witnessed  in  Horses,  Cattle,  and  Mules  ;  the  ulcerous 
wounds  just  referred  to  are  the  starting-point  of  the  disease.  Nocard 
has  recently  demonstrated  that  this  '  farcy  of  the  Ox '  is  a  malady  of 
microbic  origin  ;  and  it  can  be  conceived  that  the  Ixodes  may  be  the 
agents  of  inoculation  of  the  micro-organism  that  determines  such  a 
disease.  It  may  be  mentioned  that  this  '  farcy  '  is  not  known  at 
Martinique,  where  there  are  no  Senegal  Ticks.  Duges'  Ixode,  which  is 
also  frequent  in  Guadeloupe,  where  it  is  named  the  '  Creole  Tick,'  is  not 
implicated  in  this  etiology  of  farcy,  as  its  puncture  does  not  leave  any 
trace  because  of  the  rostrum  being  so  slender. 

Various  parts  of  Central  and  South  America  are  much  infested  by 
numerous  Ixodes  belonging  to  different  species,  as,  for  instance,  the 
/.  ninericanua  (Liinn.),  of  Surinam,  Pennsylvania,  etc. ;  I.  liuinca,  of 
Surinam  and  Brazil;  I.  bovis  (Kiley),  of  Texas;  I.  rotundatus  (Koch), 
of  South  America,  etc.  These  are  popularly  designated  by  such  names 
as  Ticks,  Prickers,  CTCtrapattcs,  and  Garapatos.  But  there  can  be  no 
doubt  that  under  these  denominations  are  confounded  Ixodes  and 
Argas.  Of  six  Ixodes  we  have  received  from  Guatemala  (sent  by  our 
colleague  Soula),  four  belonged  to  one  species  and  two  to  another  ;  the 
species  are  quite  distinct,  and  yet  they  are  often  confounded  and 
referred  to  by  the  name  of  the  American  Ixode  (I.  americanus  Linn.), 
or  the  Nigna  Ixode.  These  specimens  were  collected  on  the  Horse. 
'This  animal,  owing  to  its  being  reared  on  the  prairie— /w ire ro — is 
frequently  literally  covered  with  these  parasites.  They  are  seen  on  all 
parts  of  its  body,  but  they  prefer  those  regions  that  the  Horse  cannot 
reach — as  the  sides  of  the  neck  and  shoulders,  and  the  inner  surface  of 
the  thighs.     Animals  do  not  appear  to  suffer  from  their  presence.' 

Kalm,  cited  by  De  Geer,  relates  having  seen  horses  '  which  had  the 
under  part  of  the  belly  and  other  regions  of  the  body  so  covered  with 
these  Ticks  that  it  was  scarcely  possible  to  introduce  the  point  of  a 
knife  between  them,  and  they  were  so  deeply  buried  in  the  flesh  of  the 
animal  that  it  finally  succumbed.'  Cattle,  and  even  Man  himself,  are 
very  frequently  attacked  by  these  parasites.  The  Ixode  which  fixes 
itself  on  Cattle  in  Texas  has  been  named  the  Ixodes  bovis. 

Megnin  mentions,  on  the  authority  of  J.  Sale,  that  the  inhabitants  of 
Central  America  firmly  believe  that  these  Ixodes  can  be  made  to  fall  oft" 
spontaneously  by  giving  the  infested  animal  salt  to  eat. 

The  most  simple  and  efficacious  means  of  getting  rid  of  them  is  to 
remove  them  one  by  one  by  means  of  forceps,  or,  better  still,  to  touch 
them  with  benzine,  petroleum,  tobacco-juice,  etc. 

(What  is  called  the  '  scrub  Tick  '  in  Australia,  from  its  frequenting 
the  shrubs  on  the  immense  plains  of  that  country,  appears,  from  all 
accounts,  to  be  a  most  formidable  Insect.  Unfortunately,  I  can  obtain 
no  exact  description  of  it,  but  the  latest  writer  who  refers  to  it  is 
Dr.  Bancroft,  of  Melbourne,  a  summary  of  whose  paper  appeared 
recently.! 

He  says  there  are  many  kinds  of  Ticks  which  attach  themselves  to 
Man  and  the  Dog,  but  it  is  from  the  '  scrub  Tick '  alone  that  harm  arises. 
The  scrub  Tick  is  flat,  brown  in  colour,  and  about  one-eighth  of  an 
inch  in  length  and  breadth.  When  distended,  it  is  as  large  as  a  pea. 
The  female  Tick  only,  like  the  mosquito,  appears  to  bite.  Ticks  attach 
1  British  JledicalJonnial,  May  1(5,  1S91. 
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themselves  by  their  mouth  organs,  and  never  become  buried  under  the 
skin,  as  some  persons  have  imagined.  The  Tick  is  particularly  active 
in  summer,  and  is  found  under  leaves,  ready  to  drop  on  any  moving 
object.  The  poison  appears  to  be  absent,  or  only  in  a  minute  quantity, 
when  it  first  attaches  itself.  A  solution  made  of  eight  Ticks 
and  a  few  drops  of  water,  when  injected  under  the  skin  of  a  Dog, 
produced  no  eflect,  but  the  same  Dog  afterwards  succumbed  to  the  bite 
of  two  Ticks.  The  Tick  sucks  blood  from  the  animal  to  which  it  has 
attached  itself,  and  it  is  presumed  that  some  poison,  probably  of  the 
nature  of  a  ferment,  passes  from  the  Tick  into  the  animal.  Most 
Mammals  are  susceptible  to  the  attacks  of  the  scrub  Tick  ;  even  Horses 
have  been  killed  by  it.  Human  beings  would  succumb  were  the  Ticks 
suffered  to  remain  long  enough  on  the  skin  ;  but  by  reason  of  the 
irritation  caused  they  are  discovered  a  few  hours  after  attaching  them- 
selves, and  are  invariably  removed.  The  Guinea-pig  and  Kangaroo- 
dogs  seem  to  be  insusceptible  to  the  poison.  Dogs  that  have  recovered 
from  tick-bite  become  tick-proof.  The  native  Australian  animals  are 
tick-proof  by  heredity.  Dogs  influenced  by  tick-poison  generally  show 
signs  of  paralysis  on  the  sixth  day,  and  die  about  the  seventh  or 
eighth.  The  Tick  takes  about  a  fortnight  before  it  is  ready  to  bite 
again.  Providing  a  Tick  be  removed  from  a  Dog  before  the  fourth  day 
after  attaching  itself,  no  symptoms  will  arise.  To  make  a  Dog  tick- 
proof,  proceed  in  the  following  manner :  Make  a  slight  cut,  not 
sufficient  to  bring  blood,  behind  the  ear  of  the  Dog,  and  gently  press 
the  snout  of  the  Tick  into  the  wound,  when  it  will,  as  a  rule,  bite  and 
hold  on.  Two  Ticks  should  be  placed  on  the  Dog ;  after  they  have 
been  on  two  days,  remove  them.  Grease,  turpentine,  or  kerosene 
smeared  over  them  will  kill  them.  Allow  a  week  to  elapse,  and  then 
place  two  others  upon  the  Dog,  and  remove  them  after  being  on  three 
days  ;  then  allow  another  week  to  elapse,  place  two  more  Ticks  upon 
the  Dog,  and  remove  them  before  the  fifth  day.  After  this  the  Dog  will 
be  tick-proof.  Valuable  dogs  which  live  in  a  locality  where  Ticks  abound 
should  be  carefully  examined  every  two  days.) 

Argas  (Argas  Latr.). — In  the  general  form  and  habits,  these  Insects 
greatly  resemble  the  Ixodes,  from  which  they  are  distinguished  by  the 
following  characters  : 

The  rostrum,  instead  of  being  terminal,  occupies  the  inferior  face  of 
the  cephalo thorax.  The  maxillary  palpi  are  anteuniform  —  that  is, 
formed  of  cylindrical,  subequal  articles,  very  movable  on  each  other. 
The  scutellum  is  altogether  absent. 

Only  one  species  is  met  with  in  France  :  this  is  the  bordered  Argas, 
which  lives  on  Birds.  In  hot  countries,  such  as  in  Asia,  i\.frica  and 
America,  there  are  several  species  that  attack  Man  and  the  domesticated 
animals. 

Laboulbene  and  Megnin^  have  described  two  species  of  Argas 
found  in  Persia,  and  which  are  a  scourge  to  travellers.  One  is  the 
Persian  Argas  (A.  j^crsicus  Fischer),  chiefly  known  by  the  name  of 
the  Miana  Bug,  by  reason  of  the  locality  which  it  more  particularly 
infests.  The  information  relating  to  it  does  not  allude  to  its  action  on 
the  domesticated  animals. 

^  Laboulbfene  et  M^'gnin.  Mem.  sur  les  Argas  de  Perse.  Journal  de  I'Anat.  et  de  la 
Physiologie,  1882,  p.  317. 
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The  other  species  is  the  Argas  of  Tholozan  (A.  Tholozani  Lab.  et 
Meg.),  the  body  of  which  is  relatively  narrow,  its  sides  parallel,  the 
anterior  extremity  terminating  in  a  blunt  point,  the  posterior  round, 
and  the  skin  very  finely  gauffered.  The  adult  females  measure  8  mm. 
to  10  mm.  long,  and  4  mm.  to  5  mm.  broad.  In  a  state  of  repletion 
their  colour  is  a  deep  violet.  In  Persia  this  species  is  reputed  to  be 
very  dangerous  to  Man.  It  is  named  Kcne  or  Sheep  Bug,  which  leads 
to  the  supposition  that,  besides  the  human  species,  it  also  attacks  the 
domesticated  animals,  or  at  least  the  Sheep. 

There  are  no  precise  details  as  to  the  characters  and  habits  of  the 
African  Argas. 

Those  of  America  have  often  been  confounded  with  the  Ixodes, 
under  the  name  of  Garapattes.  They  are  more  especially  prevalent 
in  Central  America.  Those  of  Mexico  have  been  particularly  studied 
by  Alfred  Duges  and  by  Megnin.i  Two  species  attack  Man  and  the 
domesticated  animals :  these  are  the  Argas  turicata  and  the  Argas  of 
Mignin. 

The  Argas  turicata  (Duges),  as  it  is  thus  popularly  named  in  Mexico, 
has  a  sub -rectangular  body,  nearly  square,  the  anterior  border 
angular  and  obtuse  ;  it  measures  5  mm.  to  6  mm.  long.  The  Turicatas 
infest  the  Pigs  of  Ganajuato,  Mexico,  fixing  themselves  on  the  inside 
of  the  forearm,  and  running  somewhat  rapidly.  Their  punctures 
sometimes  cause  very  serious  accidents  to  Man,  and  the  Pig  cannot 
always  sustain  them  with  impunity.  '  It  often  happens,'  says  Duges, 
quoted  by  Megnin,  '  that  newly-purchased  Pigs  are  put  into  pigsties 
where,  owing  to  the  carelessness  of  the  owners,  the  Turicatas  abound  ; 
some  of  the  Pigs  die  during  the  night,  and  others  are  found  incapable 
of  getting  up  ;  if  compelled  to  rise,  they  stagger  and  tumble  about, 
and  cannot  maintain  themselves.  In  the  dead  Pigs,  the  connective 
tissue  is  distended  around  each  puncture  with  an  ecchymotic  effusion 
to  an  extent  of  5  centimetres  in  diameter.  I  have  never  examined 
further  to  ascertain  if  there  were  any  other  disoi-ders.  Fowls  which 
feed  on  the  Argas,  if  only  for  a  day,  die  in  about  three  days,  after 
becoming  dull  and  ceasing  to  eat.' 

Duges  has  given  the  name  of  Airjas  Megn'mi  to  a  species  the  body 
of  which  is  lyriform,  the  wide  end  being  anterior,  slightly  angular 
forward,  rounded  behind,  the  female  measuring  5  mm.  to  6  mm.  long 
and  3  mm.  to  3-5  mm.  broad.  This  kind  is,  according  to  Duges,  very 
abundant  in  the  State  of  Ganajuato,  and  is  seen  on  the  Horse,  Ass, 
and  Ox,  principally  in  the  ears  ;  but  it  often  fixes  itself  on  other 
animals,  and  on  Man  in  particular.  Megnin  supposes  that  the  numerous 
Ixodidaj  that  infest  animals  in  Mexico,  and  with  which  the  Horses  of 
the  French  military  expedition  to  that  country  were  so  much  afflicted, 
ought  to  be  included  with  this  species,  which  is,  otherwise,  more 
troublesome  than  the  American  Ixodes  mentioned  above,  and  with 
which  it  has  been  confounded  under  the  designation  of  '  Garapattes.' 

II.  Gamasidae  (see  p.  91).— Two  of  the  genera  of  this  family  have 
species  living  as  parasites  on  the  domesticated  animals.  These  are  the 
Gamascs  and  the  Dermanysscs. 

The  Gamases  (Gamasus  Latr.)  have  the  integument  partially  or 
wholly  coriaceous;  the  mandibuh  are  cheliform,  and  are  similar  or 
but  little  different  in  the  two  sexes.     The  larvae  are  hexapodal. 

^  Megnin.  Les  Argas  du  Mexique.  Journal  de  I'Anat.  et  de  la  Physiologic,  1885, 
p.  460. 
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One  species  only  merits  mention  here — the  Gamasus  pteroptoides 
(Megnin),  so  named  because  of  its  resemblance  to  the  Gamasidue  of  the 
genus  Pteroptus.  It  lives  in  complete  and  permanent  colonies  at  the 
bottom  of  the  fur  of  Field-mice,  Moles,  and  Eabbits,  as  well  as  on 
some  Bats. 

The  whole  rostrum  is  salient  and  uncovered  ;  the  inferior  plastron  is 
very  small  in  the  two  sexes,  and  united  by  a  membraneous  integument 
to  the  superior  plastron,  which  covers  all  the  dorsal  surface.  The  legs 
are  nearly  altogether  of  the  same  size,  and  similar  in  the  two  sexes  ; 
the  booklets  and  caruncle  which  terminate  them  are  very  developed. 
The  nymphic  have  a  short  peritreme.  The  body  is  squat,  oval,  and 
brown-coloured.  The  length  of  the  female  is  -55  mm.,  and  the  male 
•45  mm.,  the  width  of  both  being  -30  mm. 

This  parasite  subsists  on  the  natural  exudations  of  the  skin  of  its 
host,  and  perhaps,  also,  on  that  which  it  produces  by  the  bites  of  its 
mandibles ;  but  up  to  the  present  time  it  has  not  been  observed  to  do 
any  particular  harm.  It  has  only  been  mentioned  expressly  as  related 
to  the  Rabbit.  Turnbull  has  found  in  the  ear  of  an  Ox  an  Acarus  that 
Lddy  considered  belonged  to  the  genus  Gamasus.  It  will  be  referred 
to  when  treating  of  the  '  Parasites  of  the  Ear.' 

The  Dermanysses  (Dermanyssus  Duges)  may  be  found  on  the  domes- 
ticated Mammals— such  as  the  Horse,  Ox,  Dog  and  Cat.  But  they  are 
always  accidental,  and  come  from  Fowls,  which  are  their  natural 
hosts.  They  will  therefore  be  considered  when  dealing  with  the 
acariases  of  Birds. 

III.  Trombidiidse  (see  p.  94). — This  family  is  divided  into  numerous 
sub-families,  only  two  of  which  interest  us.  These  are  the  Tromhidiiuc 
and  the  Chcijlctuuv.^ 

The  Trombidinye  are  TrombidiidcC  with  soft  integuments,  chelifers 
terminating  in  booklets,  palpi  composed  of  five  articles,  the  fifth  being 
club-shaped  and  articulated  at  the  base  of  the  fourth,  which  is  pro- 
longed beyond  the  fifth  by  a  sharp  hook.  The  legs  have  six  articles,  each 
leg  ending  in  two  hooks  and  a  hairy  cirre.     The  Insect  has  two  eyes. 

In  this  sub-family  is  found  the  genus  Trombidion  {Tn>inhi(Jiiu)i 
Latr.),  of  which  a  species — the  Trombidium  holosericeum  (Linn.) 
— lives  as  a  parasite  during  its  larval  condition. 

Like  all  the  Trombidions,  the  latter  has  pedunculated  eyes  and  a 
skin  covered  with  bristly  hairs.  Specifically,  it  is  recognised  by  its 
scarlet   colour,   its   nearly  square  body — a  little  wider  in  front  than 

^  In  the  sub-f;imily  of  Tetranyddce  is  placed  tlie  Birho  Colorado,  of  the  Argentine 
Kepublic  and  Uruguay,  which,  according  to  G.  Haller,  is  only  a  Tetranychus  ( Tttrany- 
chus  moltstis.sbnuH  Weyenbergh).  This  small  Acarus,  which  is  of  a  red  colour,  lives  on 
the  infeiior  surface  of  the  leaves  of  Xanth'mm  macrocarpum,  in  a  web  that  it  spins  ; 
but  from  December  to  the  end  of  February  it  throws  itself  on  warm-blooded  animals, 
Man  himself  not  escaping  its  visitations.  The  Jiicho  Colorado  buries  its  rostrum  in  the 
skin,  and  causes  insupportable  itching. — A.  Railliet.  Elantnts  lie  Zoolotjie  Mtdicale  et 
Afjricole,  p.  lOOfl. 
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behind,  where  the  terminal  border  is  notched  on  the  middle  line ; 
hairs  and  cyhndrical  papillae  cover  the  body  :  these  are  round  or  obtuse 
at  the  summit  on  the  dorsal  surface,  bristly  on  the  ventral  surface 
and  the  legs.     The  length  is  1-35  mm.,  and  maximum  breadth  1-8  mm. 

This  is  a  very  widespread  species— especially  in  the  centre  and  West 
of  France — abounding  from  the  end  of  spring  on  grass-lauds  and  sandy 
slopes,  and  in  woods,  but  rarely  in  gardens.  It  is  phytophagous,  and  is 
often  designated— as  well  as  the  neighbouring  species— the  Bed  Mite. 

According  to  Megnin — whose  opinion,  however,  has  been  disputed — 
the  larval  hexapod  of  the  Trombidimn  holosericeum  is  the  parasite  long 
known  as  the  Boiujet,  Bed  Flea,  Harvest  Bug,  etc.,  and  which  the  older 
naturalists  described  as  a  species  by  the  name  of  Leptiis  autumualis. 

The  various  designations  given  to 
it  are  significative  of  the  period 
when  it  is  most  abundant.  The 
female  lays  her  eggs  in  July.  The 
larvae  are  orbicular  in  shape  and 
orange-red  in  colour,  the  body  being 
sprinkled  with  short,  sparse  hairs  ; 
they  have  the  eyes  and  stigmata  of 
the  adult,  and  six  long  cylindrical 
legs,  each  with  six  articles.  The 
insect  attaches  itself  to  any  animal 
that  comes  in  its  way,  implanting 
its  mandibles  in  the  skin.  Its  ab- 
domen gradually  becomes  distended, 
and  assumes  comparatively  consid- 
erable dimensions  ;  it  is  then  that  it 
attracts  attention,  and  is  recognised 
by  the  various  names  given  to  it. 
It  measures  -40  mm.  long  and  -25 
mm.  broad. 

The  Harvest  Bugs  attack  the  small  Mammalia  by  preference,  such  as 
Moles  and  Hares,  which  are  sometimes  literally  covered  with  them ;  and 
Man  is  often  invaded  by  them  in  the  autumn,  the  Insects  creeping 
rapidly  along  the  limbs  and  fixing  themselves  on  any  part  of  the  body, 
especially  those  parts  which  are  clothed.  Their  punctures  are  accom- 
panied by  insupportable  itching. 

Among  the  domesticated  animals,  sporting  Dogs  are  most  exposed  to 
trombidian  acariasis.  The  first  mention  of  the  existence  of  this  para- 
site on  the  Dog  is  due  to  Defrance ;  it  has  since  been  confirmed  by 
Delafond,  Mathieu,  Megnin,  Friedberger,  and  other  authors.^ 

1  Defrance.  Cited  by  C.  Dum^ril,  Art.  Lepte,  Diet,  des  Sc.  Natur.,  XXVI.,  1823, 
p.  61. — Delafond  et  Bourgiiignon.  Trailt  Pratique  tic.  la  P^ore,  1862,  p.  211. —  Megnin, 
Mathieu.  Bull.  Soc.  Centr.  de  Mi^d.  Vetednaire,  October  11,  1886. —Friedberger, 
Archiv.  f.  wissensch.  und  prakt.  Thierheilk.,  1875,  p.  133.  (Fleming.  Veterinary 
Journal,  1878,  p.  809.) 


Fig.  56. —  Tromhidium  holonerktum,  fe- 
male, seen  on  the  dorsal  surface  ;  magni- 
fied twenty  diameters. --Kailliet. 
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On  returning  from  the  field,  Dogs  often  exhibit  sjinptoms  of  great 
itching  around  the  eyes  and  nose,  and  on  the  paws  and  belly.  A  close 
examination  will  discover  the  cause  to  be  the  Harvest  Bugs,  wandering 
or  fixed  by  their  rostrum  either  in  the  sudoriparous  gland-ducts,  or, 
according  to  Gruby,  at  the  root  of  the  hair.  They  are  sometimes  in 
groups  of  ten  or  a  dozen  around  one  hair. 

Cats  which  frequent  gardens  may  be  affected  in  the  same  way,  Dela- 
fond  states. 


Fig.  o7. — Harvest  Bug,  or  larva  of  the  Trniiil)idiuin  holosericeum,  seen  from  the  ventral 
surface  ;  magnified  one  hundred  diameters.  — Railliet. 

According  to  an  observation  of  Moreau  (of  Saint-Benin  d'Azy),  and 
confirmed  by  Eailliet,i  what  is  known  in  France  as  the  rafle  or  feu 
d'herbe,  and  described  by  Chabert,  Fromage  de  Feugre,  Lafore,  Cruzel, 
etc.,  is  nothing  more  than  a  case  of  trombidian  acariasis.  This  affec- 
tion, which  appears  towards  the  end  of  summer,  has  been  ascribed  by 
the  older  writers  to  feeding  the  cows  on  the  grape-stalks  or  newly- 
gathered  forage.  It  occupies  the  inner  surface  of  the  limbs,  and  extends 
beneath  the  belly  and  on  the  shoulders,  neck,  and  head,  and  consists  of 
an  eruption  of  pustules  or  hard  pimples,  from  which  exudes  a  serous  or 
purulent  matter  that  dries  into  crusts,  and  finally  disappears  as  dust. 
In  this  way  the  malady  disappears  of  itself.  On  cows  so  affected, 
Moreau  has  found  colonies  of  this  Insect,  forming  small  disseminated 
patches  of  one  or  two  square  centimetres  in  extent. 

On  cavalry  Horses  returning  from  the  manoeuvres  after  harvest,  Blaise 
has  observed  an  erythematous  affection  which  did  not  extend  above  the 
1  Railliet.     Bull,  de  la  Soc.  Cent,  de  M^d.  Vet^r.,  1886,  p.  U98. 
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knees  or  hocks,  and  which  had  been  mistaken  for  symbiotic  scabies,  but 
was  due  simply  to  the  Harvest  Bugs. 

Csokor  and  Eloiro  have  made  a  similar  observation  with  regard  to 
Poultry. 

Otherwise,  this  affection  is  not  serious.  To  free  animals  from  the 
parasites,  some  frictions  with  a  cloth  sprinkled  wdth  benzine,  with 
benzinated  glycerine,  or  with  sulphur  ointment,  are  sufficient.  A  very 
dilute  solution  of  carbolic  acid  (1  or  2  per  cent.)  is  a  good  preventive, 
and  also  a  curative  agent. 

Certain  warm  countries  of  America  are  infested  by  the  Leptus  of  un- 
determined species,  which  torment  Man  and  animals,  and  are  named 
Tlalsahuatc  in  Mexico,  Bete  rouge  in  Guiana,  the  Antilles,  and  Hon- 
duras, Colorado  in  Cuba,  Niaibi  in  New  Granada,  Mouqui  at  Para, 
etc. 

The  sub-family  of  Cheyletinae  contains  the  soft-skinned  Trombidiidge, 
with  styliform  chelicera^,  and  the  palpi  composed  of  three  articles,  the 
second  of  which  has  one  or  two  booklets  that  extend  beyond  the  last 
article.  The  legs  have  five  articles,  usually  terminating  in  two  booklets 
and  a  cirre.     They  have  no  eyes. 

The  Cheyletse  {CJicjjIcttis  Latr.)  are  recognised  by  their  enormous 
maxillary  palpi,  the  second  article  of  which  has  a  single,  large,  falci- 
form booklet  extending  beyond  the  last  article. 

There  is  a  vagabond  species  that  may  be  accidentally  met  with  on 
the  bodies  of  animals ;  this  is  the  Cheyletus  eruditus  (Schrank),  so 
named  because  it  is  sometimes  found  in  old  books,  as  well  as  among 
rags,  mouldy  forage,  etc.  Picaglia  has  attributed  to  it  a  dermatosis 
observed  on  a  Horse,  resembling  that  produced  by  the  Dcnnanyssus 
(jalli)ice ;  but  this  opinion  rests  only  on  the  fact  that  hay  with  which  the 
the  Horse  was  fed  contained  numerous  Cheyletes.^ 

The  Cheyletus  parasitivorax  (Meg.)  lives  normally  on  the  Eabbit. 
It  is  commensal,  or,  rather,  a  useful  mutualist,  if  it  is  true,  as  Megnin 
affirms,  that  it  pursues  the  soft  parasites  on  its  host,  principally  the 
Listrophorex.  The  body  is  an  elongated  hexagon  in  shape,  and  of  a 
pale-yellow  colour.  The  rostrum  is  large  and  pentagonal,  and  equal  to  a 
fourth  or  third  of  the  size  of  the  body,  while  the  palpi  are  about  one- 
third  the  volume  of  the  rostrum.  The  anterior  legs  are  shorter  than 
the  posterior.     The  female  is  -45  mm.,  and  the  male  -32  mm.  long. 

IV.  Sarcoptidae  (see  p.  94).  —  The  Acarina  comprised  in  this 
vast  family  live  in  very  diverse  conditions,  which  are  nearly  fixed  for 
each  type,  and  to  which  their  conformation  is  subordinate.  Their 
division  into  five  tribes  or  sub-families,  as  proposed  by  Megnin,  is  gener- 
ally adopted;  these  are:  1.  Sarcoptiche  detriticolcs  or  TyrocjhjphincB ; 
2.  S.  gliricoles  or  Listroplwrince ;  3.  S.  cysticoles  or  Cytoditince  ;  4.  S. 
plumicoles  or  Analgesince  ;  5.  S.  psorica  or  Sarcoptince.  To  these  may 
be  added  a  somewhat,  as  yet,  limited  tribe,  the  Sarcoptidce  cpider- 
micoles. 

^  L.  Picaglia.  Sopra  vna  particofare  dermafosi  del  Cavallo.  Atti  della  Soc.  dei 
Xaturalisti  di  Modena.     Rendiconti  delle  Adunanze.     3rd  Series,  II.,  1884. 
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The  last  four  of  these  tribes  will  not  be  alluded  to  here.  The  Sar- 
coptidceci/sticoles  or  Cytoditime,  the  Sarcoptidce  jiluviicoles  or  Analgcsince, 
and  the  Sarcoptidce  epidennicolcs,  are  exclusively  peculiar  to  Bii'ds,  the 

first  living  in  the  connective 
tissue  and  air-sacs  ;  the  second 
among  the  feathers,  being  nour- 
ished by  the  greasy  matters 
excreted  by  the  skin  ;  the 
Sarcoptida?  epidermicoles  con- 
ceal themselves  among  the 
epidermic  cells,  the  formation 
of  which  they  expedite,  and  in 
this  way  constitute  a  transition 
to  the  psoroptic  Sax'coptidae  or 
Sarcoptinaj.  The  latter  are 
the  agents  causing  the  psoroe 
or  scabies,  which  will  be  dealt 
with  in  the  following  article, 
when  treating  of  the  psoric 
acariases  of  Birds. 

The  Sarcoptidse  detriticoles, 
or  Tyroglyphinse,  are  Acarina 
which  subsist  on  decomposing  animal  or  vegetable  matters.  Trouessart 
and  Megnin  have  provisionally  attached  them  to  the  Sarcoptidce  insccti- 
coles,  which  have  been  studied  by  Berlese,  and  which  resemble  that  tribe 
more  than  any  other.  The  Tyroglyphince  are  only  exceptionally  met 
with  on  the  domesticated  animals,  and  then  as  foreign  bodies.  They 
correspond  to  the  following  description  : 

Body  covered  with  a  smooth,  even,  sometimes  nodular  integument, 
having  silky,  plumose,  or  palmate  hairs.  Legs  alike,  similar  in  each 
anterior  and  posterior  group,  and  in  the  two  sexes.  The  abdominal 
extremicy  also  rounded  in  the  two  sexes  (Mt'gnin). 


Yui.  58. — Chfyhtus  jmrasitivorax,  ovigerous 
female,  ventral  surface ;  magnified  one 
hundred  diameters. 


These  characters,  compared  with  those  of  the  other  Sarcoptidge, 
always  permit  the  Tyroglyphinai  to  be  eliminated  as  simply  acci- 
dental errant  insects  when  they  are  found  on  a  domesticated  animal. 
We  shall,  therefore,  limit  ourselves  to  an  enumeration  of  the  five  genera 
in  this  tribe  :  Tjiroglyplms,  Carpogbjphus,  Gli/cipJiagii.s,  Capopliagus, 
and  Scrrator. 

It  is  probably  the  Glyciphagus  cursor  (Gerv.)  that  Hering  discovered 
on  a  Horse's  foot  affected  with  '  canker  ' ;  the  horse  had  recently  died. 
He  regarded  it  as  special  to  the  disease,  and  consequently  designated 
it  Sarcoptcs  hippopodos. 

The  Listrophorinse  have  been  designated  Sarcoptidce  gliricolcs,  for 
the   reason   that  they  have  been  considered  as  peculiar  to  Eodents 
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(Glires);  they  are  also  found,  however,  on  other  Mammals,  They 
live  at  the  bottom  of  the  fur,  and  cause  not  the  slightest  irritation, 
the  greasy  matter  of  the  skin  suf- 
ficing for  their  nourishment.  They 
are  divided  into  two  genera — Ltstro- 
j)horus  and  Myocoptes — only  the 
first  of  which  will  be  noticed. 

The    Listrophores    {ListropJiorus 

Pagenst.)  have  the  body  ovoid,  com- 
pressed laterally,  a    large    cephalo- 

thoracic    plastron,    the     lip     trans- 
formed  into    a    kind    of    elongated 

pincers  adapted  to  seize  the   hair. 

The    Diale    is    provided    with    two 

copulatory  suckers,  and  its  posterior 

extremity  is  more  or  less  notched. 

The  female  has  the   vulva  between 

two  groups  of  legs,  and  the  posterior 

extremity  is  not  notched. 
Listrophorus  gibbus  (Pagenst.). 

— The   cephalo-thoracic  plastron  is 

simply  notched  above.     The  posterior  extremity  of  the  male  has  a  flat, 

bifid  prolongation.  The  length  of 
both  sexes  is  about  -50  mm.  It 
abounds  in  the  fur  of  wild  and 
domesticated  Eabbits  and  Hares, 
on  which  it  is  seen  twenty-four  to 
forty-eight  hours  after  the  death  of 
its  host. 

Listrophorus  mustelae  (Me- 
gnin.). — The  cephalo-thoracic  plas- 
tron is  divided  into  two  pieces, which 
are  movable  on  each  other.  The 
posterior  extremity  of  the  body  of 


Fi.;. 


Tyroiili/ph  us  loiKjior 


Fi;;.  60. — Listrophorn'<  gibbu-s,  male,  of  tli< 
Rabbit,  ventral  surface  ;  magnified  on 
hundred  diameters. 


Fig.  61. — Listrophorus  ijibbus,  female,  of 
the  Rabbit,  seen  in  proBle ;  magnified 
one  hundred  diameters. 


the  male  is  simply  notched.  The  length  of  the  male  is  -40  mm.  to  -44 
mm. ;  of  the  female,  -45  mm.  to  -54  mm.  It  lives  among  the  hair  of 
the  muzzle  and  anterior  part  of  the  body  of  the  Ferret  and  Pole-cat. 
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Article  II.— Psoric  Acariases.^ 

Psoric  acariases,  scabies,  or  j^sone,  are  caused  by  Acarina  belonging 
to  the  tribe  of  Sarcoptinae  or  Demodecidoe.  Their  common  features  are 
their  gravity,  their  greater  or  less  difficulty  to  cure,  the  multiplication 
of  the  parasites,  and  the  more  or  less  serious  alterations  in  the  skin. 
They  differ  by  the  zoological  nature  of  the  Acarina  producing  them, 
and  by  the  location  of  these — the  psoric  Sarcoptiduc  living  at  various 
depths  in  the  epidermis,  the  Demodecidic  locating  themselves  almost 
exclusively  in  the  sebaceous  follicles.  It  is  advantageous  to  study 
separately  the  scabies  due  to  the  Sarcoptinae — sarcoptinitic  scabies — 
and  that  caused  by  the  Demodex — demodcctic  scabies. 

1.   Sakcoptinitic  Scabies. 

Sarcoptinitic  scabies  possess  a  high  degree  of  interest,  as  they  com- 
prise nearly  all  the  itches  or  psoras  of  Man  and  animals. 

The  scabies  or  j'sora  was  designated  by  the  Greeks  ipojpa  (from  i/w, 
I  rub),  and  by  the  Eomans  as  scabies  (from  scabere,  to  scratch). 

It  is  known  as  scabbia,  rogna,  raspa,  in  Italy;  sarna,  rom,  in  Spain; 
itch,  scald,  yuch  {mange),  in  England;  [jale  in  France;  and  Krdtzc, 
Krdtzausschlag,  in  Germany. 

History. — The  history  of  scabies  in  animals  is  closely  allied  to  that 
of  the  same  disease  in  Man.  It  was  nevertheless  in  the  former  that  it 
was  first  mentioned  in  the  Bible  (Lev.  xxii.  22).  Moses  excluded 
mangy  animals  from  being  ol!'ered  at  sacrifices. 

Polybius  speaks  of  an  epidemic  itch  [limopsoron)  which  affected  the 
whole  of  the  people  and  horses  of  Cisalpine  Gaul,  and  which  Hannibal 
attributed  to  privations  ('  History,'  Book  III.  87). 

The  Greeks,  and  particularly  the  Koman  agriculturists,  were  aware 
of  the  contagiousness  of  scabies,  and  the  disasters  that  turpis  scabies 
produced  in  the  flocks.  The  Eomans  applied  the  word  scabies  to 
various  affections  of  the  skin,  so  that  we  cannot  conclude  from  what 
they  have  written  that  they  were  really  acquainted  with  the  parasitic 
disease  ;  but  what  proves  that  there  was  no  confusion  in  the  mind  of 
Celsus,  at  least,  with  regard  to  it,  is  that  he  extends  to  Sheep-scabies 
several  of  his  remarks  on  contagion,  and  indicates  the  course  and  treat- 
n.ent  of  the  malady. 

It  is  not  until  we  arrive  at  the  time  of  the  Arab  physicians  that  we 
find  the  first  precise  notions  on  itch,  and  learn  that  there  was  then  an 
idea  of  its  parasitic  nature.  Avenzoar  (Ibn-Zohr),  who  lived  in  the 
twelfth  century  (1072 — 1161),  makes  the  first  mention  of  it,  and  indi- 
cates the  existence  of  a  disease  caused  by  the  presence  of  a  little 
creature,  popularly  known   as   soab.      He  says :  '  Oriuntur  aliqui  in 

^  Chabert.  Traits  de  la  Gale  et  des  Dartres  des  Anmianx,  Paris,  1873. — Furstenberg, 
Die  Krdtzmilben  der  Mennchen  und  Thiere,  Leipzig,  1861. — Delafond  et  Bouryuignon. 
Trailt  Pratique  d'Entornoloijie  et  de  Patholof/ie  Comparees  de  la  Pisore  ou  Oak,  Paris, 
1862.— S.  Verheyen.— Art.  (Jale,  Nouv.  Diet.  Prat,  de  M^d.,  de  Chir.  et  d'Hyg.  V^t^r., 
VII.   Paris,  1862. 
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corpora  suh  ciiti  extcrius  pcdicuU  parvunculi  qui,  cum  excoriatur  cutis, 
exeunt  animalia  viva  tarn  parvuncula  quod  vix  possunt  videri.'  Al- 
though the  term  pediculi  is  employed,  there  can  be  no  doubt,  from 
the  mention  of  the  seat  of  disease  and  the  minuteness  of  the  animal- 
culae,  that  he  had  seen  the  Sarcoptes.  But  he  was  content  with 
alluding  to  the  fact,  and  did  not  seek  to  realize  its  great  importance ; 
for,  like  his  contemporaries,  he  only  saw  in  scabies  the  result  of  an 
alteration  in  the  humours. 

According  to  Fiirstenberg,  we  find  in  the  PJu/sica  Sancti  Hildigardis 
(A.D.  1200) — the  writer  of  which  was  the  abbess  of  a  convent  on  the 
Euppertsberg,  near  Bingen^an  indication  of  the  remedies  against  the 
animalcule  of  the  itch.  This  is  named  sureii — a  term  popularly  in  use, 
and  which  shows  that  a  knowledge  of  the  parasite  of  psora  had  become 
vulgarized  in  the  North  as  well  as  in  the  South  ;  the  denomination  was 
retained  until  the  end  of  the  seventeenth  century. 

After  the  time  of  Abenzoar,  the  notion  as  to  the  animalcule  of  itch 
was  perpetuated  in  traditions,  in  teachings,  and  in  publications,  but 
with  alternations  of  eclat  and  obscurity  which  allowed  it  to  remain 
somewhat  of  a  doubtful  matter.  A  number  of  authorities  of  the 
thirteenth  and  following  centuries  speak  of  it.  In  Ambrose  Pare 
(1664)  is  to  be  found  this  passage :  '  The  flesh-worms  (cirons)  are 
little  animals  concealed  in  the  skin,  in  which  they  burrow,  crawl,  and 
gnaw  bit  by  bit,  causing  a  troublesome  and  scratching  itchiness.  .  .  . 
These  flesh- worms  should  be  extracted  by  means  of  pins  and  needles.' 

The  year  1634  is  an  important  date  in  this  history,  because  of  the 
appearance  of  the  book  of  Thomas  Moufet  (Iiiscctorujii  sou  minitnoruiu 
animalium  theatruin,  London).  For  the  first  time,  it  clearly  indicates 
the  precise  point  where  the  sarcopt  of  human  itch  was  to  be  found  ; 
for  he  expressly  mentions  that  it  was  not  to  be  sought  for  in  the 
vesicles,  but  at  the  side  of  them :  '  Hoc  Iwhitcr  ohservandum,  syrones 
istos  noil  in  i2)sis  jpustulis,  sed  prope  Jiabitare.' 

About  the  same  period,  Hauptmann  consecrated  one  of  the  first 
applications  which  had  been  made  of  the  microscope — discovered  in 
1619 — to  an  examination  of  the  acarus,  though  he  only  gave  a  very 
imperfect  drawing  of  it  (1657).  A  book  on  Horses  (Pferdeschatz) 
appeared  at  Frankfort  nearly  at  this  time,  and  in  it  mention  is  made 
of  the  Acari  as  Mo'iben,  which  live  among  the  hairs  of  the  tail,  mane, 
and  forelock  of  the  Horse  ;  but  according  to  Gerlach,  the  writer  mis- 
took epidermic  scales  for  animalcula^.  Wedel,  in  1672,  pointed  out 
that  acari  were  the  cause  of  itch  in  the  Cat.  The  attempts  of  Haupt- 
mann were  subsequently  repeated  by  other  observers,  and  notably 
by  Michael  Ettmiiller,  who  published  a  more  exact  representation  of 
the  Insect. 

In  1687,  Cosimo  Bonomo,  in  a  letter  addressed  to  Eedi,  gives  a.. 
remarkably  exact  description  of  itch  and  the  acari,  after  the  inves- 
tigations he  had  personally  made,  in  common  with  the  pharmacist,, 
Diacinto  Cestoni,  of  Livorna.  He  speaks  of  the  form  of  the  acari,. 
and  even  mentions  that  he  saw  one  of  these  animalcuhe  lay  an  egg 
at  the  moment  when  he  placed  it  under  the  magnifying  glass,  so  that 
he  was  able  to  make  a  drawing  of  it.  Along  with  Cestoni,  he  arrived 
at  the  conclusion  that  the  acarus  is  alone  the  cause  of  itch ;  that 
the  disease  is  not  engendered  by  perverted  humours  ;  that  the  con- 
tagiousness of  the  malady  is  perfectly  explained  by  the  passage  of  the 
creature  from  one  person  to  another ;  and  that  internal  remedies  are 
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useless  in  the  cure  of  the  disease,  treatment  being  limited  to  external 
applications  that  would  kill  the  parasite. 

These  exact  notions,  however,  did  not  penetrate  the  mass  of  medical 
men.  But  in  1734,  Linnaeus  recognised  the  insect  of  itch  {Acarus 
humcnum  subciitcntetis),  though  he  committed  the  grave  error  of  con- 
sidering it  as  belonging  to  the  same  species  as  the  cheese-mite,  of 
which  he  thought  it  was  only  a  variety.  The  dissertation  of  Nyander, 
a  pupil  of  LinnaBus  {Exantliemata  viva),  which  appeared  in  1757,  raised 
a  hot  discussion  ;  Nyander  clearly  proving  that  the  acarus  should  be 
sought  for  in  the  furrows  and  not  in  the  pustules  ;  while  Avelin — 
another  pupil  of  Liunajus — attributed  the  itch  of  the  Sheep,  as  well 
as  that  of  Man,  to  the  presence  of  an  acarus,  w^hich  he  had  perhaps 
not  seen.  So  that  the  physicians  remained  divided  between  the 
humoral  and  the  parasitic  theories  of  psora. 

In  1763,  Sauvages  wrote  {Nosologic)  :  'The  illustrious  Linnaeus  has 
observed  an  itch  on  Cattle,  which  lias  much  resemblance  to  leprosy  in 
the  thickness  and  hardness  of  its  tubercles ;  it  was  caused  and  main- 
tained by  insects  that  w^ere  found  located  in  these  tubercles.' 

In  1778,  De  Geer  personally  observed  the  Sarcopt,  and  gave  the  first 
exact  figure  of  it,  indicating,  at  the  same  time,  the  characters  that  serve 
to  distinguish  it  from  the  cheese-mite.  In  1786,  a  great  observer — the 
Hanoverian  physician,  Wichmann  —  published  an  important  memoir 
{^tiologic  dcr  Kriitzc),  in  which,  by  new  facts,  he  magisterially  and 
decisively  established  the  parasitic  doctrine  of  scabies  almost  as  it  is 
known  to-day  ;  and  in  a  second  edition  of  his  work  (1791),  he  success- 
fully combated  the  objections  raised  against  his  views,  with  regard  to 
metastases,  repercussions,  etc.  He  also  published  the  hypothesis  that 
the  scabies  of  Sheep  is  likewise  due  to  an  acarus,  and  that  the  wool 
]ilays  an  important  part  in  its  propagation.  Abilgaard,  professor  at 
the  Copenhagen  Veterinary  School,  wrote  to  him  in  1787,  to  the  effect 
that  the  treatment  justified  his  theory,  as  by  the  exclusive  employment 
of  local  applications  he  had  cured  a  large  number  of  mangy  animals. 

Unfortunately,  Wichmann  had  left  a  loophole  for  the  old  prejudice  in 
favour  of  psoric  repercussions,  as  he  admitted  that  these  might  be  the 
possible  consequence  of  the  absorption  of  the  excrementitial  matters  of 
the  acarus ;  so  that  doubts  and  denials  persisted.  Kersting,  the  first 
director  of  the  Hanover  Veterinary  School,  had  plainly  seen  the 
animalculse  on  mangy  Horses  ;  but  he  did  not  consider  them  the 
cause  of  the  disease,  as  he  could  not  succeed  in  producing  it  on  a 
healthy  Horse,  by  sprinkling  the  dust  from  the  skin  of  an  affected 
animal  on  it  for  fourteen  consecutive  days. 

It  is  true  that  in  Germany,  Viedebantt,  who  was  entrusted  with  the 
task  of  studying  itch  in  the  Sheep — the  disease  was  then  prevailing  in 
a  disastrous  manner  among  flocks — attributed  it,  in  1790,  to  insects 
which  were  in  the  air  and  on  the  pastures,  and  succeeded  in  trans- 
mitting the  affection  from  one  Sheep  to  another.  But  this  assertion 
is  accompanied  by  so  many  errors  on  all  points,  that  it  is  very  evident 
that  Viedebantt  had  not  seen  that  of  which  he  spoke,  and  that  his 
statement  is  nothing  more  than  a  hasty  and  chance  generalization 
with  regard  to  what  Wichmann  had  so  well  established,  in  reference 
to  the  itch  of  Man. 

To  Walz  belongs  the  honour  of  the  real  discovery  of  the  Sheep  acarus 
in  1809.  Soon  after  (1812),  Gohier  collected  the  parasites  on  mangy 
Horses,  and    Saint-Didier   gave   an   illustrated   description   of    them. 
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Gohier  mentions  Dorfeuille,  sen.,  as  the  veterinary  surgeon  who,  in 
1813,  discovered  the  acarus  of  the  Ox ;  and  he  himself  observed  it 
during  the  following  year  on  Hungarian  cattle  which  had  accompanied 
the  Austrian  army  to  Lyons.  He  adds  that,  by  means  of  a  magnifying- 
glass,  he  had  seen  the  acarus  of  the  Sheep,  Dog,  and  Rabbit. 

Notwithstanding  the  observations  of  Wichmann,  Walz,  Gohier,  and 
numerous  naturalists,  the  existence  and  action  of  the  psoric  acarus 
were  generally  unknown  or  disregarded  in  medicine  ;  for,  forgetful  of 
the  past  recommendations,  it  was  sought  for  in  the  vesicle,  but  could  not 
be  found,  and  therefore  the  conclusion  was  arrived  at  that  it  did  not 
exist.  Discussions  on  the  opinions  of  the  Ancients  with  regard  to  the 
animalcule  continued  until  1812,  when  Gales,  pharmacist  to  the  Saint- 
Louis  Hospital  at  Paris,  published  a  dissertation  on  the  itch,  and 
announced  that  he  had  constantly  found  in  the  'pustules  the  creature 
so  much  sought  after,  and  of  which  he  gave  a  sketch.  This  work 
attracted  considerable  attention,  and  according  to  Alibert,  Gales  ap- 
peared to  have  established  the  reign  of  the  Sarcopt.  But  nobody  else 
could  discover  the  mysterious  flesh-worm,  and  it  was  still  sought  for  in 
the  vesicles,  on  the  indications  of  Pinel,  who  had  assigned  it  that  loca- 
tion. During  more  than  fifteen  years,  the  figure  published  by  Gales 
was  reproduced  in  every  book  on  the  subject,  as  an  exact  representa- 
tion of  the  itch  parasite.  He  had  communicated  the  disease  to  himself 
by  the  transfer  of  an  acarus,  and  he  had  experimentally  transmitted  it 
to  children.  Nevertheless,  it  was  asserted  that  his  pretended  discovery 
was  a  gross  error,  if  not  an  imposture.  Easpail,  who,  like  so  many 
others,  acting  on  the  directions  of  Gales,  had  unsuccessfully  attempted 
to  find  the  parasite  in  the  vesicles,  in  1829  demonstrated  that  the 
animalcule  represented  by  Gales  was  only  the  checsc-mite. 

After  these  unfortunate  attempts,  incredulity  resumed  its  sway,  and 
was  extended  even  to  the  writing  of  the  older  observers.  The  inscrut- 
able animalcule  was  all  but  renounced  when,  in  1834,  a  Corsican — 
Francis  Renucci,  studying  medicine  at  Paris — hearing  the  existence  of 
the  acarus  denied  at  the  Saint-Louis  Hospital,  proposed  to  show  it 
forthwith;  he  imitated  the  procedure  of  the  poor  women  in  his  country, 
in  extirpating  the  Sarcopt  at  the  point  of  a  needle  carried  to  the  ex- 
tremity of  the  irregular  furrow  leaving  each  vesicle.  Prom  that  moment 
the  nature  of  scabies  was  definitely  recognised,  and  the  correctness  of 
the  observations  of  Moufet,  Nyander,  Wichmann,  and  so  many  other 
previous  observers,  was  fully  acknowledged. 

The  most  recent  investigations  have  had  for  their  principal  object  the 
anatomy  and  physiology  of  the  acarus,  as  well  as  the  scientific  treat- 
ment of  scabies  based  on  the  teachings  of  natural  history.  The  excel- 
lent thesis  of  Renucci  (1835)  is  evidence  of  this  ;  also  the  work  of  Albin 
Gras  (1831),  who,  from  a  therapeutical  point  of  view,  studied  the  action 
of  certain  agents  on  the  Sarcopt ;  that  of  Aube  (1836),  in  which  the 
l)arasite  is  represented  as  a  noctambulous  creature ;  and  the  memoirs 
of  Raspail,  Eichstedt,  Lanquetin,  Robin,  etc. 

With  regard  to  scabies  in  animals,  we  have  already  mentioned  the 
first  allusion  made  to  the  acarus  of  the  Cat  by  Wedel  in  1672,  then  to 
its  real  discovery  on  the  Sheep  and  Fox  by  Walz  in  1809,  and  on  the 
Horse,  Ox,  Dog,  and  Rabbit  by  Gohier  in  1812  and  1814.  It  should 
also  be  mentioned  that,  at  the  commencement  of  this  century,  Have- 
Tuann,  quoted  by  Ziirn,  knew  the  itch  acarus  of  the  Horse,  and  gave  a 
passable  drawing  of  it.     Tbe  itch  parasite  of  the  Pig  and  Wild  Boar 
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was  found  by  Spinola  in  1846.  But  our  knowledge  of  the  various  species 
of  Acarina  of  scabies  has  been  more  especially  extended  by  the  classical 
works  of  Gurlt  and  Hei'twig  {Verglciclicude  Untcrsncliiingcn  iihcr  die 
Hatit  (les  McnscJien  uiid  iibcr  Krdtz  iind  liiiudemilhcn,  Berlin,  1844),  of 
Gerlach  {Krdtze  nnd  Rciude,  Berhn,  1857),  of  Fiirstenberg  {Die  Krdtz- 
milben  dcr  Menschen  nnd  Thieve,  Leipzig,  1861),  of  Ch.  Eobiu  {Mcinoires 
aur  diverscs  espcccs  d'Acaricns  de  la  famille  des  Sarcoptidcs,  Moscow, 
1869), and  of  Delafondand  Bourguignon  [Traitc  pratique  d'entomologic  ct 
de  2)atJiologie  comparees  de  la  psore,  Paris,  1862).  The  name  of  Megnin 
should  also  be  honourably  associated  with  these,  because  of  the  numer- 
ous memoirs  he  has  contributed  on  the  various  groups  of  Acarina,  and 
especially  those  of  psora. 

General  Characters  of  the  Psoric  Sarcoptidse.— The  body  of  these  is 
oval  or  orbicular,  obtuse  at  both  ends,  convex  above,  flat  below,  marked 

by  fine,  symmetrical,  and  sinuous 
streaks,  except  at  those  parts  where 
there  are  the  thickenings  named 
plastrons.  It  has,  besides,  at  dif- 
ferent points,  trichomic — pricking 
bristles  or  hairs. 

There  is  a  conical,  mobile  rostrum 
in  front ;  the  maxillo-labial  spoon, 
situated  at  the  inferior  surface,  com- 
prises two  lateral  pieces  or  maxillaB 
joined  to  a  posterior  middle  piece  or 
chin,  and  is  united,  in  the  opening 
of  the  angle  thus  formed,  by  a  thin 
membrane  or  lip.  The  floor  of  the 
mouth  is  constituted  by  the  lan- 
guette,  a  single  lancet-shaped  piece. 
The  cheliceric  are  placed  longitudi- 
nally on  the  upper  surface  of  the  lip 
and  languette,  but  does  not  adhere 
to  them  ;  they  are  flat  on  their  inner 
surface,  by  which  they  come  into  con- 
tact, and  so  limit  the  supero-lateral 
walls  of  the  mouth,  which  is  a 
prismatic  cavity  with  three  surfaces. 
J'jRch  of  them  is  formed  of  two 
articles,  one  of  which,  the  shortest,  is 
articulated  on  the  other,  which  is  the 
entire  length  of  the  organ ;  from 
this  results  a  kind  of  pincer,  with  dentated  branches.  The  maxillary 
palpi  are  cylindrical  or  conical,  and  situated  on  nearly  the  same  plane  as 
the  chelicera3 ;  they  curve  round  these,  their  convexity  being  external ; 
of  their  three  articles,  the  basilar,  which  is  very  large,  articulates  wdth 
the  corresponding  maxilla,  or  with  the  latter  and  the  chin.  Finally, 
outside  the  palpi  there  are  sometimes  transparent,  cariniform,  mem- 
branous expansions  which  Ch.  Kobin  terms  checks,  and  which,  leaving 
the  margin  of  the  anterior  part  of  the  cephaloihorax  (cavierostoma),  are 
applied  to  the  palpi,  the  curvature  of  which  they  follow. 

The  legs  have  lor  base  the  epimcrce,  skeletal  pieces  that  strengthen 
the  integument.  Each  of  the  five  articles  (or  joints)  composing  them — 
and  which  are,  passing   from  the  base  to  the  distal  extremity,  the 


Fii;.  t)2.— Kostiuiii  iind  let;  ol 
ir  of  the  Sarcojit'-a  .scabic-i, 
magnified  300  diameters. — Kailliet. 

r,  cheliceriE  or  mandibiili ;  mx,  max 
illifi  ;  la,  languette  ;  li,  lower  lip ;  / 
cheeks  ;  2',  maxillary  palpi  ;  .s,  sttrninii 
1,  2,  3,  4,  f),  articles  (or  joints)  of  tli( 
le"  :  a,  .sucker  ambulacrum. 
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haunch  {coxa),  trochanter,  thi(ih  [or femora),  sJiaiik  (or  tibia),  and  tarsus  — 
comprises  a  solid  piece  and  varied  appendages,  hairs,  or  bristles.  The 
tarsus  is  terminated  by  a  long  bristle,  or  by  an  ambulacrum  composed 
of  a  transparent  pedicle  of  one  or  three  pieces,  and  a  campanulated  ex- 
pansion or  ambulacrous  sucker,  which  ensures  adhesion  to  the  smoothest 
surfaces. 

The  digestive  apparatus,  with  rare  exceptions,  is  only  observable  at 
its  two  orifices.  The  anus  is  a  longitudinal,  median  slit,  usually  situated 
at  the  posterior  border,  but  sometimes  on  the  upper  surface,  and  only  at  a 
tangent  to  the  posterior  border. 


Fig.  63. — Psoroptts  communU,  var.  e(iui :  adult  male  and  female,  coupled  ;  seen  from  the 
dorsal  surface  ;  magnified  one  hundred  diameters. — Delafond. 

The  sexes  are  distinguished  by  peculiarities  in  the  legs  and  the  general 
shape  of  the  body,  by  details  in  the  organization  of  the  external  parts 
of  the  genital  apparatus,  and  by  the  size — the  male  being  always  smaller 
than  the  female. 

The  male  organ  is  situated  between  the  two  last  legs,  on  the  middle 
line.  It  comprises  a  small  number  of  strong  chitinous  pieces  that  form 
a  complex  genital  armour,  and  which  protects  or  directs  the  penis.  Behind 
this  ai-rangement  there  are  often  two  circular   suckers,  placed  sym- 
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metrically  on  each  side  of  the  middle  line,  and  which  serve  to  fix  the 
male  to  the  female.  The  posterior  border,  in  regard  to  these  two  copu- 
latory  suckers,  has  usually  two  prolongations  or  lobes  furnished  with 
several  bristles,  which  may  have  a  share  in  copulation. 

In  the  female  the  anus  serves  also  as  vulva  ;  and  for  this  purpose,  at 
a  certain  period,  it  assumes  large  dimensions,  being  then  designated  the 
ndvo-anal  slit.  "When  the  young  female  has  become  fecundated,  and  is 
therefore  an  origcrous  female,  this  orifice  becomes  of  a  greater  size,  and 
is  a  special  organ  for  ovulation.  This  ovulating  vulva  (the  tucostoma  of 
Railliet)  is  seen  on  the  inferior  surface  of  the  cephalothorax,  at  or 
behind  the  second  pair  of  legs,  appearing  as  a  transverse  slit  with 
wrinkled  lips,  and  sometimes  provided  with  accessory  chitinous 
pieces. 

The  psoric  Sarcoptidte  attack  the  epidermis  of  the  animals  upon 
which  they  live,  and  their  punctures  are  followed  by  the  formation  of 
more  or  less  thick  crusts,  probably  because  they  deposit  a  venomous 
saliva  in  the  small  wounds. 

They  are  oviparous,  sometimes  ovoviviparous.  The  eggs  are  ovoid, 
their  contents  granular,  and  the  shell  transparent.  When  they  are  ad- 
vanced in  hatching,  the  embryo  can  be  distinguished  with  its  three 
pairs  of  well-developed  legs  bent  beneath  the  body,  and  converging 
towards  the  centre,  the  hairs  lying  along  them. 

Incubation'only  lasts  foi-  a  few  days,  as  has  been  ascertained  by  Eich- 
stedt,  Bourguiguon  and  Delafond,  Gerlach  and  Burchart,  Gudden  and 
Piirsteuberg.  Bourguignon,  like  Eichstedt,  fixes  the  period  at  ten  days, 
he  having  seen  the  eggs  of  the  Sarcoptes  scahiel  which  had  been  kept  in 
a  small  stove  at  the  temperature  of  the  body,  hatched  in  about  that 
time.  Fiirstenberg  states  that  the  period  is  from  six  to  seven  days. 
Gerlach  has  hatched  them  in  about  three  days ;  after  assuring  himself 
of  the  limpidity  of  the  contents  of  the  eggs,  he  placed  them  between 
two  glass  plates  which  he  carried  upon  himself  day  and  night,  from 
time  to  time  allowing  a  drop  of  water  or  saliva  to  pass  between  the 
plates.  Burchart,  who  experimented  at  the  same  time,  placed  the 
glass  plates  in  a  pocket  in  his  underclothing,  which  he  left  off  at  night ; 
the  eggs  were  two  days  later  in  being  hatched,  or  five  days'  incubation 
(S.  Verheyen).  These  different  results  are  conformable  with  the  varied 
physiognomies  the  course  of  scabies  may  assume.  The  disease  seems 
to  sleep  in  winter,  to  waken  up  into  activity  on  the  return  of  warm 
weather.  It  is  therefore  established  that  the  duration  of  incubation 
varies  according  to  more  or  less  favourable  conditions,  dependent  upon 
the  season,  the  activity  of  the  local  circulation  of  the  mangy  animal, 
the  thickness  of  its  coat,  etc.  Considering  the  rapidity  with  which  the 
disease  is  developed  in  certain  cases,  Megnin  is  inclined  to  diminish 
this  duration;  and  he  estimates  that  when  all  the  conditions  are 
favourable,  from  twenty-four  to  forty-eight  hours  may  suffice  for  incuba- 
tion. 

The  duration  of  the  germinative  faculty  of  the  eggs— the  maximum 


ACAEIASES.  119 

time  about  which,  when  removed  from  the  body  of  the  host,  they  can 
yet  give  origin  to  the  embryos — has  not  been  determined.  Gerlach  has, 
however,  seen  the  eggs  of  the  Sarcopt  of  the  Horse  hatch  after  four 
weeks.  It  is  certainly  an  interesting  question  to  solve,  as  it  is  the  one 
upon  which  the  duration  of  activity  of  the  contagion  of  scabies 
depends. 

When  the  larva)  issue  from  the  eggs,  they  undergo  those  meta- 
morphoses which  have  been  more  especially  made  known  by  the 
researches  of  Delafond  and  Bourguignon,  and  Fiirstenberg  and 
Megnin. 

1st  Age.  Larva. — The  small  acarus  just  hatched  differs  chiefly  from 
the  adult  of  the  same  species,  by  the  absence  of  the  fourth  pair  of  legs 
and  the  genital  organs,  and  by  its  smaller  size.  At  the  back  part  of  the 
abdomen  is  a  pair  of  more  or  less  long  bristles.  In  this  state  it  is  named 
a  larca  (De  Geer),  and  before  passing  to  the  second  age  it  has  to  submit 
to  two  or  three  moultings,  in  order  to  allow  it  to  grow.  At  each  of 
these  crises  it  becomes  inert,  and  all  its  parts  are  reduced  to  a  cellular 
mass,  at  the  expense  of  which  the  organs  are  formed  anew — the  change 
taking  place  within  the  integument,  this  playing  the  part  of  a  shell ; 
according  to  the  expression  of  Claparede,  the  animal  again  becomes  an 
ovum. 

2nd  Age.  Nympha. — The  last  moulting  of  the  larva  brings  it  to  the 
second  age  —  that  of  nyinpha  (Duges).  It  is  characterized  by  the 
presence  of  the  fourth  pair  of  legs,  which  are  a  little  smaller  and  are 
less  complete  than  those  of  the  female,  which  the  nympha  most 
resembles.  There  are  as  yet  no  sexaal  organs.  With  the  nymphge 
there  is  not  so  much  variation  in  size  as  is  the  case  with  the  larvae, 
proving  that  there  is  little  or  no  moulting  during  this  age,  which  is 
otherwise  very  brief.  It  may  be  remarked,  however,  that  there  are 
two  different  sizes  among  the  nymphae,  but  both  in  moulting  are 
arrived  at  puberty,  the  smallest  being  the  males,  the  largest  the  females 
(Megnin). 

3rcZ  Age.  Male  and  Female  at  Puberty. — The  metamorphosis  of  the 
nympha?  brings  the  Sarcoptida)  to  the  age  of  coupling  ;  it  is  the  last  for 
the  males,  which  are  now  recognised  by  their  sexual  characteristics,  the 
females  having  only  the  vulvo  -  anal  slit  and  are  named  pubescent 
females.  The  pubescent  male  and  female  have  the  various  parts  of  the 
integument  more  accentuated  and  deeper  coloured  than  in  the  preceding 
states.  Copulation  is  accomplished  in  varied  conditions.  The  termina- 
tion of  existence  in  the  male  is  principally  devoted  to  the  accomplish- 
ment of  that  act ;  but  the  female  undergoes  another  moulting  and  then 
arrives  at  the  fourth  age. 

AtJi  Age.  Ocigerous  Female. — This  fourth  age — the  egg-laying  age — is 
recognisable  by  the  presence  of  the  sub-thoracic  vulva,  and  the  ovigerous 
female,  as  she  is  now  termed,  also  undergoes  modifications  in  the  third 
and  fourth  pair  of  legs,  or  in  the  latter  only,  varying  according  to  the 
genera.  In  the  abdomen — the  walls  of  which  are  transparent — can 
often  be  perceived  one  or  more  eggs,  which  will  be  extruded  accord- 
ing to  circumstances  connected  with  the  habitat  and  genera  of  the 
creatures. 

'  Judging  from  the  number  of  ova  Gerlach  found  in  a  gallery  of  the 
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Sarcopt,  he  certainly  did  not  exaggerate  in  attributing  to  each  female 
an  average  production  of  fifteen  individuals — five  of  them  males  and  ten 
females.  The  generative  faculty  being  reached  when  fifteen  days  old, 
he  fixed  a  progressive  rate  of  increase  which  had  uo  pretension  to 


Fig.  6i. —Si/rn/notes  aaricalarum:  a  pubescent  female  beiiij;;  trans  formed  into  an  ovi- 
gerous  female  during  copulation  ;  magnified  one  hundred  diameters.  The  male  has  been 
slightly  separated  by  compression  of  the  preparation. — Railliet. 

mathematical  exactitude,  but  which  gives  an  idea  of  the  multiplication 
of  these  parasites,  and  the  rapidity  with  which  scabies  is  propagated 
among  agglomerations  of  Men  or  animals. 


1st  generation 

after  1 5  days 

10  females 

5  males. 

2nd 

30     „ 

100       „ 

50     „ 

3rd 

45     „ 

1,000       „ 

500     „ 

4th 

60     „ 

10,000       „ 

5,000     „ 

5th 

75     „ 

100,000       ,, 

50,000     „ 

6th 

90     „ 

1,000,000       ,, 

500,000     „ 

So  that  from  two  individuals,  male  and  female,  there  are  one  million  five 
hundred  thousand  descendants  in  about  three  months.  The'production 
of  an  animal  species  is  on  a  par  with  its  chances  of  destruction  ;  when 
animals  affected  with  scabies  are  left  to  themselves,  these  chances  are 
fewer  than  is  the  case  with  many  other  invertebrates,  and  if  we  might 
judge  from  the  extent  of  the  crusts  and  the  number  of  auimalculae 
necessary  to  cause  the  formation  of  these  and  to  maintain  them,  the 
enormous  multiplication  established  by  this  computation  does  not 
appear  to  bo  exaggerated  '  (S.  Verheyen). 
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The  habits  of  psoric  Sarcoptidse  vary  with  their  genera  and  species. 
All  the  Acarina  are  divided  into  three  very  distinct  genera :  Sarcoptes, 
Psoroptes,  and  Symbiotes. 

The  Sarcoptes  (Latr.)  {a-dp^,  flesh  ;  KoirTea',  to  cut)  are  recognised  by 
their  rounded  or  slightly  oval  body  ;  short  rostrum,  margined  by  two 
cheeks;  short,  thick,  conical  legs,  the  two  posterior  being  quite  or  nearly 
concealed  beneath  the  abdominal  surface ;  the  tarsus  has  often  an 
ambulacrous  sucker,  in  the  form  of  a  simple  and  somewhat  long  pedicle  ; 
the  male  is  usuahy  destitute  of  copulatory  suckers,  and  never  has 
abdominal  lobes. 

The  Psoroptes  {Psoroptes  P.  Gerv.,  Dermatodectcs  Gerlach,  Dermato- 
koptes  Fiirst.)  {^(.opa,  psora;  Trrvlo-creiv,  to  conceal)  have  the  body  oval; 
rostrum  conical,  elongated,  and  destitute  of  cheeks  ;  the  legs  are  thick, 
especially  the  anterior  ones,  and  are  all  visible  outside  the  lateral 
margins  of  the  body ;  the  ambulatory  suckers  are  carried  on  a  long  tri- 
articulated  pedicle ;  the  male  has  copulatory  suckers  and  abdominal 
prolongations. 

The  Symbiotes^  {Symbiotes  Gerlach,  Chorioptcs  P.  Gerv.,  Dermato- 
pharjiLS  Fiirst.,  Sarco-dermatodectcs  Del.  and  Bourg.)  (o-r i/,  with ;  f^los, 
life)  have  an  oval  body ;  rostrum  slightly  conical,  as  wide  as  it  is  long, 
and  destitute  of  cheeks  ;  the  legs  long,  thick,  and  visible  beyond  the  sides 
of  the  body ;  the  ambulatory  suckers  are  very  wide  and  carried  at  the  end 
of  a  simple  and  short  pedicle  ;  the  male  has  copulatory  suckers,  and 
more  or  less  developed  abdominal  prolongations. 

Sarcoptes. — The  genus  Sarcopt  comprises  a  small  number  of  species 
forming  two  sections^  or  sub-genera — Exisarcoptcs  Eailliet,  proper  to  the 
Mammalia,  and  Kncmidokoptes  Fiirstenberg  {Dermatoryctes  Ehlers), 
special  to  Birds. 

The  Sarcoptes  properly  so  called,  or  Eusarcoptes,  have  the  body 
orbicular  or  ovoid,  provided  with  squamiform  prominences,  and  spinules 
on  the  notoga strum.  The  males  have  no  ambulatory  suckers  on  the 
third  pair  of  legs,  and  never  have  any  copulatory  suckers.  The  pubes- 
cent and  ovigerous  females  have  on  the  first  two  pairs  of  legs  ambu- 
latory suckers,  and  on  the  other  two  pairs  only  hairs.  They  are 
oviparous. 

This  section  comprises  two  spscies — the  Sarcopt  of  scabies  and  the 
dwarf  Sarcopt. 

The  Sarcopt  of  scabies  (.S.  scabiei  De  Geer,  S.  communis  Del.  and 
Bourg.)  has  the  body  slightly  oval,  marked  by  parallel  ridges,  which 
are  interrupted  on  the  dorsal  surface,  as  far  as  the  sides,  by  acute 
conical  projections.  This  surface  has,  besides,  two  long  needles  or 
spinules  on  the  border  of  the  epistoma ;  three  short  and  thick  spinules, 

'  The  name  cf  Choriopted,  created  by  P.  Gervais  in  1859  for  an  acanis  of  this  genus 
found  by  Delafond  on  the  Goat,  cannot;  be  .'!ul)stituted  for  that  of  Symbiotes  introduced 
by  Gerlach  (Krdtte  unci  Bamie,  Berlin,  1857),  the  latter  name  having  only  been  em- 
I'loyed  at  a  later  j>eri'  d  by  Redtenbacher  to  designate  a  genus  of  Coleopterse  of  the 
family  of  Cryptcphagidae  (Fauna  Austrica,  Die  Kiiftr.  2te  Auflage,  Vienna,  1858, 
p.  371). 

-  Railliet.  Art.  Parasiiex.  Nouv.  Diction.  Prat,  de  Med.,  de  Chir.  et  d'Hyg. 
Vet^rinaires,  XV.,  1888,  p.  484. 
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in  triangle,  on  each  side,  behind  the  origin  of  the  second  pair  of  legs ; 
seven  spinules  disposed  in  four  rows — two  on  each  side  of  the  middle 
line — on  the  posterior  quarter  of  the  body ;  and  a  chitiuous,  grained 
plastron  on  the  cephalothorax,  in  front  of  the  groups  of  three  spinules. 
There  are  two  long  bristles  on  each  side  of  the  anus,  which  is  retro- 
dorsal.  The  first  two  pairs  of  legs  are  provided  with  ambulatory 
suckers ;  the  fourth  pair  have  them  in  the  male.  In  the  latter  the 
third  pair,  and  in  the  female  the  third  and  fourth  pair  of  legs,  carry  a 
long  bristle,  instead  of  an  ambulatory  sucker. 

The  Sarcoptes  scabici  live  on  Man  and  a  large  number  of  Mammals, 
and  by  their  presence  cause  the  development  of  ordinary  itch  or  mange. 


Fig.  65.—Sarcojitt>>  scahiti,  var.  erpii:  ovi 
gerous  female,  seen  on  the  dorsal  sui 
face;  magnified  one  hundred  diameter.-^ 


Fig.  66.  — Sarcoptenscahitl,  VAi:  er/ni :  ovi- 
gerous  ffinale,  seen  on  the  ventral  surface  ; 
magnified  one  hundred  diameters. 


One  peculiarity  in  their  habits  consists  in  the  female  depositing  her 
eggs  at  the  bottom  of  furrows  or  sub-epidermic  galleries,  a  circumstance 
that  renders  the  cure  of  scabies  somewhat  difficult. 

The  Sarcoptes  scabici  varies  in  its  dimensions  and  in  secondary 
anatomical  details,  according  to  the  species  of  Mammal  it  lives  upon  ; 
hence  it  happens  that  there  are  somewhat  numerous  varieties,  which 
many  authorities  have  described  as  so  many  species.  According  to 
Megnin,  it  is  more  particularly  the  dimensions  that  may  serve  to 
characterize  varieties  ;  and  these  dimensions  '  are  closely  related  to  the 
thickness  of  the  skin  of  the  animal  which  affords  them  a  habitat.  So 
it  is  that  the  Pachydermata  maintain  the  largest  variety  ;  then  come 
the  Carnivora,  next  the  Euminants,  the  Eodents,  etc'  These  varieties— 
which  we  distinguish  after  the  name  of  their  host — are  nine  in  number, 
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and  may  be  classed  in  the  order  of  their  decreasing  dimensions  :  sids, 
equi,  vulpis,  lupi,  caprce,  cameli,  ovis,  hydrochoeri,  hominis.  We  will 
only  notice  here  those  which  live  on  the  domesticated  animals. 

The  Sarcopt  of  the  Horse  {S.  scahici,  var.  equi;  S.  equi  Gerlach) 
has  the  body  of  an  elongated  oval  shape,  measuring  -43  mm.  to  -47  mm. 
in  length  in  the  ovigerous  female,  and  -25  mm.  to  -28  mm.  in  the  male  ; 
the  breadth  being  in  the  former  from  -32  mm.  to  -35  mm.,  and  in  the 
latter  -18  mm.  to  -20  mm.     It  lives  on  Solipeds. 

The  Sarcopt  of  the  Sheep  (S.  scabiei,  var.  ovis;  S.  squamiferus  ovis 
Gerl.)  has  the  six  anterior  spinules  on  the  back  short,  in  the  form  of  an 
acorn  ;  the  fourteen  posterior  spinules  are  longer  and  fusiform.  In  the 
Sheep  it  causes  scabies  of  the  head.  Megnin  has  also  found  it  on 
Moufflons  and  Gazelles.  The  length  of  the  ovigerous  female  is  -35  mm. 
to  -49  mm.,  of  the  male  -22  mm.  to  -25  mm.  ;  the  v/idth  of  the  former 
is  -20  mm.  to  -36  mm.,  and  of  the  latter  •^C>  u\m.  to  -19  mm. 


Fig  .  b  7. — Sarcop  tc>i  scahie  i, 
var.  equi :  hexapod  larva, 
seen  on  the  ventral  sur- 
face ;  magnified  one  hun- 
dred diameters. 


Fig.  68. — Sarcoptes  scabiei, 
var.  equi:  octopod  nympha, 
seen  on  the  vential  surface; 
magnified  one  hundred  dia- 
meters. 


Fig.  69. — Sarcoptes  sca- 
biei, VAT. equi :  male,  seen 
on  the  ventral  surface  ; 
magnified  one  hundred 
diameters. 


The  Sarcopt  of  the  Goat  (S.  scabiei,  var.  caprce;  S.  caprce  Eoloff)  is 
identical  with  the  preceding,  and  its  dimensions  are  nearly  the  same. 
The  length  of  the  ovigerous  female  is  -35  mm.  to  -44  mm.,  of  the  male 
•21  mm.  to  -25  mm.  ;  the  width  of  the  former  being  from  -27  mm.  to 
•34  mm.,  and  of  the  latter  ^17  mm.  to  ^22  mm. 

The  Sarcopt  of  the  Pig  (S.  scabiei,  var.  suis;  S.  squamiferus  Filrst.) 
resembles  the  preceding  two.  The  ovigerous  female  measures  ^40  mm. 
to  •SO  mm.  long,  and  the  male  ^25  mm.  to  ^35  mm.,  the  former  being 
•32  mm.  to  ^39  mm.  wide,  and  the  latter  -19  mm.  to  ^30  mm.  This 
variety  has  also  been  observed  on  the  Dog. 

Another  variety  found  on  the  Pig  by  Guzzoni  is  much  smaller  in  size, 
the  female  being  ^29  mm.  long,  and  ^21  mm.  broad  ;  the  male  ^17  mm. 
long,  and  -13  mm.  broad. 

The  Sarcopt  of  the  Wolf  (5^.  scabiei,  yav.  lupi ;  S.  sc.  crustosce, 
Fiirst.)  has  been  found  by  Megnin  on  Wolves  affected  with  mange,  and 
he  has  identified  it  with  that  which,  according  to  Fiirstenberg,  causes 
in  Man  the  crusty  form  of  scabies  known  as  the  Norivegian  itch — the 
country  in  which  it  most  frequently  appears — and  that  form  of  mange 
which  affects  Deer  kept  in  menageries.  Eailliet  and  Cadiot  have  also 
seen  this  parasite  on  a  Dog  affected  with  crusted  mange. 
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The  Sarcopt  of  the  Camel  (S.  scabici,  var.  cameli)  has  the  integu- 
mentary markings  less  marked  than  they  are  in  the  other  varieties. 
The  length  of  the  ovigerous  female  is  -44  mm.,  and  that  of  the  male 
•24  mm.,  while  the  former  is  "oS  mm.  broad,  and  the  latter  -16  mm.  (?). 
It  causes  the  mange  of  the  Camel,  Llama  (P.  Gervais),  Giraffe  (Megnin), 
and  the  Bubalis  Antelope  (Railliet). 

The  Sarcopt  of  the  Dog  (.S.  scabiei,  var.  ca7iis)  has  been  found  on 
several  occasions  by  Eailliet  and  Cadiot,  as  well  as  by  ourselves,  on 
mangy  dogs.  It  is  distinct  from  the  varieties  snis  and  liqyi,  which  are 
also  sometimes  met  with  on  the  Dog.  Its  dimensions  are  slightly 
greater  than  the  following,  which  are  those  of  the  Sarcopt  of  Man 
{S.  scabici,  YSir.  ]io»iinis):  Length  of  ovigerous  female  -30  mm.,  male 
•20  mm.  ;  breadth  of  former  ^26  mm.,  of  latter  -16  mm.  Sarcoptes  of 
exactly  these  dimensions  have  been  seen  on  the  Dog  by  Delafond  and 
Megnin. 

The  Sarcopt  of  the  Capyb.ara  (S.  scabici,  var.  hydrochceri),  which 
Megnin  allies  with  that  of  the  Ferret,  has  nearly  the  same  dimensions 


Fig.  70. — Sarcoptes  minor,  var.  cati :  an        Fig.  71. — Sarcoptea  minor,  var.  cati  :  an 
ovigerous  female,  seen  from  below;  mag-  ovigerous    female,    seen    from   above; 

nified  one  hundred  diameters.  magnified  one  hundred  diameters. 

as  that  of  the  Dog.  The  ovigerous  female  measures  -36  mm.  long,  and 
the  male  ^22  mm.,  while  the  breadth  of  the  former  is  •SO  mm.,  and  that 
of  the  male  •IG  mm.     It  causes  the  sarcoptic  mange  of  the  Ferret. 

The  diverse  varieties  of  Sarcoptes  are  not  localized  on  a  determinate 
species  of  Mammalia,  for  several  may  pass  from  one  to  the  other,  as 
will  be  shown  hereafter  when  studying  the  scabies  they  give  rise  to. 

The  second  kind  of  Sarcopt  found  on  Mammals,  is  the  Dwarf  Sarcopt 
{S.  ?uf nor  Fiirst. ;  S.  cati  Hering  ;  the  notcedra  Sarcopt  of  Delafond  and 
Bourguignon). 

The  body  is  spherical ;  the  dorsal  folds  of  the  integument  are  disposed 
in  a  circular  manner,  become  confounded  with  each  other,  form  large 
blunt  ridges,  and  encircle  the  anus,  which  is  dorsal,  near  the  posterior 
border  in  the  male,  in  the  posterior  quarter  in  the  female.^  There  are 
two  hairs  longer  than  the  rostrum  on  the  epistoma,  instead  of  the 
prickles.    The  six  anterior  spinules  are  arranged  in  a  curved  transverse 

^  Hence  the  name  of  Sarcoptes  notaidra  (jnoTor,  back  ;  tcpa,  anus)  given  to  this  species 
by  Delafond  and  Bourguignon. 
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I'ow,  the  convexity  being  forward.     There  are  twelve  spinules  instead 

of  fourteen,  eight  being  arranged  symmetrically  in  a  transverse  curved 

line,  parallel  to  the  preceding,  in  proximity  to  the 

anus,  and  four  in  two  pairs  near  the  borders  of  the 

anal  slit.     There  is  a  pair  of  short  anal  bristles. 

The  arrangement  of  the  ambulatory  suckers  is  the 

same  as  in  the  Sarcoptes  scabiei. 


The  dwarf  Sarcopt  lives  on  the  head  of  the 
Suvmulot,  Eabbit,  Cat,  and  Coati.  It  is  very 
variable  in  dimensions  ;  that  found  in  mange  of 
the  Cat  and  Eabbit  (var.  cati  or  cuniculi)  is,  for 
the  ovigerous  female,  '16  mm.  to  "25  mm.  long,  j^kj,  'i-i.—Sarcopiea  mi- 
and  for  the  male  -12  mm.  to  -18  mm.,  the  width    nor, var  ca<*.- male, seen 

from  below  ;   magnined 

being  for  the  former    -13  mm.   to    "20  mm.,  and    one  hundred  diameters, 
for  the  latter  -09  mm.  to  '14:  mm.     That  of  the 
Surmulots    (var.  muris),  also  found  by  Colin  on  the  Coati,  is  nearly 
double  the  size.     According  to  Megnin,  the   fecundated  female   does 


Tk;.  lo. — Psoroptes  communis,  var.  equi :  male,  seen  on  the  ventral  surface  ;  magnified 
one  hundred  diameters. 

not  burrow  in  a  linear  channel,  but  excavates   for  itself  a  veritable 
sub-epidermic  nest. 
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Psoroptes.— The  genus  Psoropt  only  contains  a  single  species — the 
Psoroptes  communis  (Fiirst.  ;  Psoroptes  longirostris  Meg.).  It  is 
recognised  by  the  characters  already  described  for  the  genus  (p.  121). 
In  addition,  the  following  should  be  noted  : 

The  presence  of  bristles  relatively  constant  in  length,  five  placed 
symmetrically  on  each  side  of  the  dorsal  surface;  some  similar  bristles, 
though  few  in  number,  on  the  ventral  surface  and  on  several  segments 
of  the  legs.  The  male  has  triangular  abdominal  lobes  furnished  with 
five  bristles,  the  three  terminal  ones  being  the  largest ;  the  first  three 
pairs  of  legs  are  complete,  but  the  fourth  pair  are  very  short,  and  have 


Fig.    71. —  PKOroptts  communis,  var.  eijiii :  an  ovigeious  female,  seen  uii  the   ventral 
surface  ;  magnitied  one  hundred  diameters. 

no  ambulacral  suckers.  In  the  ovigcroiis  female,  the  lips  of  the  vulva 
are  much  plicated,  and  the  commissures  rest  on  two  arched  pieces, 
which  are  divergent  and  directed  backwards.  There  is  an  ambulacral 
sucker  on  all  the  legs  except  the  third  pair,  which  are  terminated  by 
two  long  bristles.  The  pubescent  female  is  recognised  by  her  smaller 
size,  the  large  vulvo-anal  slit,  the  absence  of  a  sub-thoracic  vulva  and 
of  the  ambulacral  sucker  on  the  fourth  pair  of  legs;  in  addition,  beneath 
the  dorsal  surface,  and  on  each  side  of  the  posterior  commissure  of  the 
cloacal  slit,  are  two  hemispherical  prominences  (copulatory  tubercles) 
which  assist  iu  copulation  by  being  received  into  the  copulatory  suckers 
of  the  male.  The  nymplia,  has  not  these  tubercles.  The  larva  has  the 
third  pair  of  legs  terminating  in  suckers. 
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The  common  Psoiopt  does  not  make  sub-epidermic  galleries  like  the 
Sarcopt ;  it  lives,  in  society,  among  the  crusts  which  it  forms  by  prick- 
ing the  skin  of  its  host.  It  produces  special  dermatoses  on  the  Horse, 
Ox,  Buffalo,^  Sheep,  Goat,  and  Eabbit.  Here,  again,  the  difference  of 
habitat  coincides  with  the  existence  of  varieties,  which  are  scarcely 
distinguishable  from  each  other  by  their  size  and  unimportant  details, 
but  which,  according  to  their  hosts,  are  designated  by  the  names  of 
Psoroptes  communis  cqiii,  Ps.  c.  bovis,  Ps.  c.  ovis,  Ps.  c.  caprce,  and  Ps. 
c.  cunicuU.     Their  average  dimensions  are:  for  the  ovigerous  female 


Fig.  75. — Psoroptea  communis,  var.  eqid:  pubes- 
cent female,  seen  on  the  ventral  surface ; 
magnified  one  hundred  diameters. 


Fig.  76. — Psoroptes  communis,  var. 
eqid :  hexapod  larva,  seen  on  the 
ventral  surface  ;  magnified  one 
hundred  diameters. 


•65  mm.,  and  male  -48  mm.  long;  and  for  the  former  -40  mm.,  and 
latter  -30  mm.  broad.  Otherwise,  in  the  absence  of  information  as  to 
their  source,  there  are  no  special  features  which  will  allow  one  variety 
to  be  certainly  distinguished  from  another. 

Symbiotes. — The  genus  Symbiot  comprises  four  species  —  the 
common  Symbiot,  the  auricular  Symbiot,  the  setifer  Symbiot,  and  the 
ancestral  Symbiot.  The  setifer  Symbiot  (Si/mbiotes  setifer  Meg.)  has 
been  found  by  Megnin  on  the  Hyena  and  Fox  ;  the  ancestral  Symbiot 
(S.  avus  Trt.)  has  been  discovered  by  Trouessart  on  the  Sparrow.  We 
need  not  describe  these  two  kinds  of  Symbiot. 


M^gnin.     Comptes  Rendus  de  la  Soc.  de  Biologie,  November  28,  188t 
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Common  Symbiot  (-S'.  commnniH  Yerheyen,  S.  sjiatltiferuH  Megnin). — 
This  has  on  the  middle  of  the  back  a  wide,  granular,  chitiuous  band, 
twice  as  broad  behind  as  in  front,  with  its  borders  concave  outwardly, 
and  extending  from  the  margin  of  the  epistoma  to  the  point  of  origin  of 
the  second  pair  of  legs.  Behind  each  of  the  two  posterior  angles  of  this 
band  is  a  short  hair,  and  behind,  but  near  it,  are  two  long  bristles ; 
there  are  several  other  parts  of  the  body  which,  though  constant,  vary 
in  number,  length,  and  situation  according  to  the  sexes.  The  vialc  has 
its  rectangular  abdominal  lobes,  each  carrying  four  bristles  at  their 
extremity — one  ordinary,  external,  round,  and  free  ;  three  grouped  at 


Fici.  77. — Symbiotescoinmiuiitt,  var. eqiii:  male,  Fu;.  7S. — SymliiottxcotnjHUJii'i.va.T.  etjUi: 
seen  on  the  ventral  surface  ;  magnified  one  an  ovigerous  female,  seen  on  the  ven- 
hundied  diameters.  tral  surface  ;  magnified  one  hundred 

diameters. 

their  base,  one  of  them  being  similar  to  the  preceding,  the  two  others 
lie  on  each  other  and  are  widened  to  form  a  thin  foliaceous  membrane. 
The  four  pairs  of  legs  are  provided  with  ambulacral  suckers ;  the  fourth 
pair  are  thin  and  short.  The  ovigerous  female  has  the  lips  of  the 
ovigerous  vulva  very  much  plicated,  and  in  contact,  by  their  commissures, 
with  two  pieces  similar  to  those  of  the  ovigerous  female  of  the  Psoroptcs 
commnnis.  It  has  an  ambulacral  sucker  on  all  its  feet,  except  the  third 
pair,  which  have  two  long  bristles.     The  lyuhcsccnt  female  differs  from 
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the  preceding  by  the  same  peculiarities  as  the  Psorojjtes  communis;  and 
the  same  observations  apply  to  the  nympka  and  the  larval  hexapod. 
The  length  of  the  ovigerous  female  is  -36  mm.  to  -40  mm.,  and  the  male 
•28  mm.  to  -32  mm.,  while  the  breadth  of  the  former  is  -23  mm.  to 
•26  mm.,  and  the  latter  ^21  mm.  to  -24  mm. 

The  common  Symbiot  lives  in  the  same  manner  as  the  common 
Psoropt— in  colonies,  and  without  excavating  sub-epidermic  galleries. 
It  causes  a  locahzed  scabies,  the  extension  of  which  is  slow,  and  which 


TiG.I'd.— Symh'iotes commi(nis,v2iT.  er/MJ.-pubes-  Fig.  80. — Symhiotesauricidnrum  of  the 
cent  female,  seen  on  the  ventral  surface  ;  Dog  :  male,  seen  on  the  ventral  sur- 
magnitied  one  hundred  diameters.  face  ;    magnified    one    hundred    dia- 

meters.— Railliet. 

is  more  particularly  observed  on  the  Horse  and  Ox  ;  but  it  has  also 
been  witnessed  on  the  Goat,  Sheep,  and  Eabbit  (?).  The  varieties  eqid, 
hovis,  caprce,  oris,  and  cuniculi  (?)  might  also  be  distinguished  here. 

The  Auricular  Symbiot  (S.  anricularum  Lucas  and  Nicolet,  Chori- 
optcs  ecaudatiis  Megnin,  Sarcoptes  cynotis  Hering)  differs  from  the 
preceding  species  principally  by  the  absence  of  the  abdominal  lobes  in 
the  male,  which  are  represented  by  two  small  round  projections 
separated  by  a  notch,  each  of  them  having  three  bristles,  the  middle 
one  of  which  is  very  long.     The  ovigerous  female  has  no  suckers  on  the 
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two  last  pairs  of  legs,  and  the  fourth  pair  of  legs  are  rudimentary ; 
while  the  jnibescent  female  has  the  fourth  pair  of  legs  reduced  to  simple 
knobs  carrying  one  "hair  each.  The  length  of  the  ovigerous  female  is 
•42  mm.  to  -49  mm.,  and  the  male  -30  mm.  to  -34  mm. ;  the  breadth 
of  the  former  being  -29  mm.  to  -31  mm.,  and  of  the  latter  -23  mm.  to 
•28  mm. 

This  species  lives  in  the  auricular  concha  of  the  Dog,  Cat,  and  Ferret, 
and  gives  rise  to  a  disease  which  is  very  remarkable  because  of  the 
nervous  disturbance  accompanying  it. 

The  foregoing  zoological  remarks  will  suffice  to  indicate  the  genera 
and  species  of  the  Sarcoptinai  that  are  likely  to  be  met  with.     In  such 


Fig.  81.— Symbiotes  anricularum  of  the  Dog  :  an  ovigerous  female,  seen  on  the  ventral 
surface  ;  magnified  one  hundred  diameters. — Railliet. 

a  determination  great  assistance  will  be  afforded  by  a  knowledge  of  the 
host  from  which  the  parasites  have  been  derived,  and  the  character  of 
the  lesions  they  have  produced — that  is,  by  the  study  of  the  various 
forms  of  scabies. 

General  Nosography. — The  various  domesticated  animals  may 
serve  as  hosts  to  the  Acarina  of  one,  two,  or  three  genera  of  Sarcoptinae. 
By  their  pricking,  and,  no  doubt,  also  by  the  irritant  saliva  they  dis- 
charge, these  parasites  excite  an  alteration  in  the  skin  which  is  mani- 
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fested  by  redness,  loss  of  hair,  thickenings,  effusions,  crusts,  and  an 
intense  pruritus. 

The  redness  can  only  be  perceived  on  skin  destitute  of  pigment,  and 
then  it  is  one  of  the  most  marked  signs  of  the  disease.  The  thickening 
is  little  observable  at  the  commencement,  but  it  gradually  increases 
because  of  the  continued  irritation  of  the  parasite,  and  the  energetic 
friction  which  the  animals  apply  to  it  under  the  influence  of  the  pruritus. 
In  some  parts — as  the  extremities,  where  the  skin  is  thick  and  covers 
only  a  small  amount  of  connective  tissue — it  becomes  augmented  in 
thickness ;  but  where  the  skin  is  thin,  movable,  and  only  shghtly 
adherent — as  on  the  face,  neck  and  shoulders,  sides,  etc. — it  forms  thick 
folds  and  deep  ridges,  which  give  the  animal  an  altogether  pecuhar 
physiognomy.  The  bottom  of  the  ridges  is  moist  and  often  excoriated ; 
the  majority  of  the  hairs,  if  not  all,  are  removed  by  the  rubbings  and 
the  morbid  process  ;  and  at  the  same  time  the  secretions  of  the  super- 
active  and  altered  skin  lead  to  the  formation  of  crusts  which  are  irregu- 
lar in  shape,  thickness,  and  distribution,  and  are  composed  of  serum, 
dried  blood,  epidermic  (Uhris,  hairs,  etc. 

The  pruritus,  which  contributes  so  much,  by  the  frictions  it  provokes, 
to  produce  this  alteration  in  the  skin,  is  of  variable  intensity,  according 
to  the  temperament  of  the  affected  animals,  the  seat  and  extent  of  the 
disease,  and  the  time  of  day.  It  is  particularly  intense  during  the 
night,  causing  loss  of  sleep  (and  rest),  which,  added  to  the  restlessness 
during  the  day  and  the  disturbed  cutaneous  functions,  induces  debility 
and  emaciation,  and  leads  to  marasmus  when  the  malady  has  been 
widely  extended. 

The  characters  of  scabies  are  more  particularly  subordinate  to  the 
kind  of  parasite  producing  it.  In  this  respect  it  is  difficult  to  establish 
any  general  rules,  as  we  do  not  find  between  the  Psoroptes  and  the 
Symbiotes  differences  in  habits  analogous  to  those  which  separate  the 
two  species  of  Sarcoptes.  That  which  especially  characterizes  the 
latter  is  the  fact  that  the  ovigerous  female,  immediately  after  fecunda- 
tion, excavates  in  the  substance  of  the  epidermis  a  gallery  or  furrow 
{cunicuhis),  in  which  it  deposits  its  eggs ;  consequently,  it  happens  that 
sarcoptic  scabies  offers  a  greater  resistance  to  the  action  of  curative 
agents. 

Other  differences  belong  to  the  seat  preferred  by  the  parasite.  There 
are  scabies  which  may  appear  on  all  parts  of  the  body ;  others  that 
always  commence  at  the  same  points  and  extend  to  other  regions  ;  and 
others,  again,  which  are  very  localized.  All  these  differences  will  be 
inclicated  in  their  place. 

An  essential  element  in  diagnosis  being  the  detection  of  the  parasite, 
care  should  be  devoted  to  this.  But  sarcoptic  scabies  offers  the  greatest 
difi&culties  in  this  respect.     The  following  recommendations,  given  by 
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:\Iegnin  for  the  scabies  of  the  Horse,  are  equally  apphcable  for  all  the 
other  domestic  animals. 

"When  the  weather  is  cold  or  windy,  it  is  difficult  to  find  the  Sar- 
coptes,  and  to  be  successful  in  the  search  it  is  best  to  have  calm 
weather  and  sunshine,  to  which  the  mangy  Horse  should  be  exposed. 
After  about  an  hour  of  this  exposure,  the  crusts  and  debris  are  collected 
from  the  diseased  parts  ;  but  one  must  not  be  satisfied  with  the  crusts 
that  are  most  easily  removed,  for  on  them  may  be  found  nothing  more 
than  some  larval  hexapods  which  have  a  more  superficial  habitat  than 
the  adults.  To  obtain  the  latter,  it  is  necessary  to  scrape  the  surface 
to  the  blood,  through  the  entire  thickness  of  the  epidermis,  with  a  sharp 
or  slightly  blunt  instrument.  Amongst  Horses  equally  mangy  in  ap- 
pearance, some  will  be  found  which  do  not  nourish  nearly  so  many 
Sarcoptes  as  others  ;  and  the  inverse  is  equally  true,  for  lymphatic 
Horses  which  have  the  thickest  and  most  abundant  crusts,  have  fewest 
parasites,  while  Horses  of  a  nervous,  wiry  temperament  have  them  in 
largest  numbers.  It  is,  of  course,  understood  that  it  is  only  on  mangy 
Horses  which  have  not  been  submitted  to  any  treatment  that  a  search 
for  the  parasites  is  likely  to  be  successful ;  for  it  often  happens  that 
with  those  which  have  been  treated,  the  scabies  has  disappeared,  and  in 
its  place  is  a  chronic  or  artificial  lichen  if  the  treatment  has  been  too 
energetic. 

When  a  good  quantity  of  crusts  has  been  collected,  these  are  put  in  a 
well-heated  box,  and  if  possible  at  a  window  exposed  to  the  sun — for 
without  this  precaution  the  Sarcoptes  will  remain  motionless,  and  can 
only  be  distinguished  with  difficulty  from  the  dust  in  which  they  lie.  A 
small  quantity  of  this  dust  is  spread  on  a  glass  plate,  and  examined  in 
the  microscope  by  a  power  of  40  or  50  diameters — direct,  and  not  reflected 
light  being  employed.  Under  the  influence  of  the  sunlight,  the  Sar- 
coptes can  be  seen  disengaging  themselves  gradually  from  the  masses 
of  dust  or  crusts  covering  them  ;  then  with  the  point  of  a  handled 
needle  they  are  carefully  isolated  from  the  foreign  matter  surrounding 
them,  and  lifted  by  the  needle  or  a  fine  brush  on  to  a  drop  of  glycerine  on 
another  glass.  After  placing  over  them  a  covering  glass,  but  without 
compressing  them,  they  may  be  studied  alive,  in  their  true  form,  and 
magnified  to  any  size — that  of  150  to  300  diameters  to  examine  the 
general  conformation,  and  from  400  to  500  diameters  for  details  of 
structure. 

It  may  be  added  that  the  operation  may  often  be  successfully  simpli- 
fied by  warming  the  surface  of  the  Horse's  body  by  means  of  a  blanket, 
and  that  the  activity  of  the  Sarcoptes  can  be  excited  by  exposing  them 
to  the  gentle  heat  of  a  fire — their  movements  being  rendered  visible  in 
examining  the  crusts  on  a  piece  of  black  paper,  by  means  of  a  good 
hand-lens. 

A  procedure  that  avoids  loss  of  time  and  patience,  as  well  as  errors^ 
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consists  in  immersing  the  crusts  for  an  hour  or  two  in  a  10  per  cent, 
soktion  of  potass,  and  then  examining  them ;  when  it  will  be  found  that 
they  have  become  diffluent  and  colourless,  are  easily  spread  out  under 
the  cover-glass,  and  the  Sarcoptes  whose  skin  resists  the  alkaline 
solution,  can  then  be  very  readily  seen.  We  have  many  times  sue 
ceeded  in  this  way,  after  failing  in  every  other,  notwithstanding  all  our 
perseverance. 

By  reason  of  their  relatively  greater  dimensions,  the  Psoroptes  and 
Symbiotes  are  readily  found,  even  by  the  hand-glass,  among  the  crusts, 
where  they  can  be  seen  moving. 

Care  must  be  taken  not  to  confound  the  psoric  SarcoptidcE  with  other 
Acarina — dead  or  alive — that  may  be  found  on  animals,  and  which 
come  from  forage — such  as  the  Tyroglyphae,  Glyciphages,  Cheyletes, 
Gamases,  etc.  An  attentive  examination  will  avert  this  error,  for  the 
characters  we  have  described  as  peculiar  to  the  first  will  not  allow  of 
such  a  mistake. 

With  regard  to  the  etiology  of  scabies,  it  is  needless  to  refer  to  the 
hypotheses  found  in  ancient  medicine  to  explain  their  genesis.  We  say 
nothing  of  the  humoral  theories,  which  had  their  day,  nor  of  the  'psoric 
vice,'  nor  of  spontaneous  generation,  to  which  there  was  a  tendency 
recently  to  attribute  the  appearance  of  the  psoric  Acarina.  It  is  to-day 
beyond  dispute  that  for  an  animal  to  have  the  mange,  it  must  have 
received  the  principle  of  the  disease — the  contagium,  the  acarus — from 
another  mangy  animal  with  which  it  has  been  in  immediate  or  mediate 
contact. 

Numerous  experiments  have  established  that  fact,  so  far  as  animals 
are  concerned ;  on  every  occasion  on  which  an  outbreak  of  mange  has 
been  traced  to  its  source,  it  has  been  ascertained  that  it  was  introduced 
by  a  mangy  subject ;  in  every  case  a  psoric  Sarcopt  can  be  found  ;  the 
means  which  cure  the  mange  also  destroy  the  parasite ;  lastly,  direct 
experiment  confirms  the  doctrine.  Hertwig  has  inoculated  animals — by 
friction  and  by  puncture — with  serum  from  the  vesicles,  with  pus,  and 
with  dry  and  dissolved  crusts,  and  yet  failed  to  produce  mange.  On 
one  occasion,  when  he  neglected  to  assure  himself  that  the  products 
with  which  he  inoculated  did  not  contain  ova  or  acari,  a  psoric  eruption 
resulted.  Hering  tested  these  experiments,  and  came  to  the  same  con- 
clusions as  Hertwig ;  and  Delafond  and  Boui-guignon,  as  well  as 
Gerlach,  arrived  at  identical  results.  The  constant  correlation  between 
the  Acarina  and  the  psoric  eruption  cannot  therefore  be  disputed. 

It  is  not  the  movement  of  the  parasites  which  causes  the  irritation 
and  the  pruritus.  The  Sarcopt  is  not  felt  when  it  wanders  on  the 
surface  of  the  skin,  nor  yet  when  it  is  burrowing  into  that  membrane. 
What  induces  the  itching  is  an  irritant  principle  deposited  by  the  para- 
site in  the  living  portion  of  the  integument.    Bourguignon  has  obtained 
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a  vesicular  eruption  by  inoculating  crushed  acari,  or  the  fluid  derived 
from  them ;  and  he  therefore  justly  concluded  that  the  animalcule  secretes 
an  acrid  matter  which  it  insinuates  into  the  skin.  But  he  erroneously 
believed  that  this  matter,  when  absorbed,  would  produce  a  general 
eruption.  It  is  a  long  time  since  Hertwig  practised  transfusion  of  blood 
from  a  mangy  to  a  healthy  animal  of  the  same  species,  without  result ; 
and  it  is  well  known  that  when  a  Sarcopt  is  placed  on  the  skin  of  Man, 
the  papule  and  vesicle  appearing  soon  after,  always  correspond  to  the 
precise  point  of  the  integument  pierced  by  the  animalcule. 

Gerlach  has  given  a  complete  demonstration  of  the  purely  local 
effects  of  the  matter  secreted  by  the  acarus.  With  a  very  fine  needle 
he  traced  a  groove  in  the  epidermis,  and  then  moistening  the  point  of 
the  instrument  with  fluid  from  the  crushed  parasite,  he  reintroduced  it 
into  the  epidermis,  but  only  experienced  a  vague  sensation  ;  but  when 
the  point  of  the  needle  reached  the  derma,  there  was  instantaneous 
pain,  succeeded  by  a  papule  and  a  vesicle,  with  pruritus.  By  this  mode 
of  procedure,  Gerlach  satisfied  himself  that  the  Psoroptes  secrete  the 
most  acrid  fluid,  then  the  Sarcoptes,  and,  lastly,  the  Symbiotes. 

All  these  facts  thoroughly  establish  the  predominating,  essential,  and 
exclusive  part  the  parasite  plays,  locally  and  specifically. 

Ought  there  to  be  admitted,  besides  this,  a  predisposition — if  not 
necessary,  at  least  favourable — to  the  development  of  the  disease  ? 
Delafond  and  Bourguignon,  in  particular,  have  replied  to  this  question 
in  the  affirmative ;  their  observations  were  in  relation  to  the  scabies  of 
Sheep,  and  the  response  was  made  with  them.  With  regard  to  the 
Horse  and  the  other  domesticated  animals,  it  is  true  that  weak,  badly 
nourished,  dirty,  and  neglected  creatures  are  more  frequently  attacked 
than  those  in  the  opposite  conditions.  But  this  is  only  owing  to  the 
unclean  state  of  the  animals  themselves — to  the  filthy  litter,  coverings, 
harness,  and  insufficient  grooming.  The  parasites,  being  left  in  almost 
absolute  tranquillity,  can  multiply  at  leisure,  and  the  mange  extends 
gradually  on  the  same  animal,  or  from  an  affected  to  a  healthy  one — not 
because  of  its  constitutional  weakness,  but  rather  because  of  its  unsani- 
tary condition  and  the  natural  course  of  contagion  ;  and  it  is  to  these 
circumstances  that  must  be  attributed  those  epizootics  of  mange  which 
usually  occur  during  wars,  and  among  great  agglomerations  of  Horses, 
and  which  are  so  serious  for  the  public  treasury. 

The  treatment  of  scabies  consists  in  the  employment  of  so-called  anti- 
lisoric  or  acaricide  remedies,  which  act  by  reason  of  their  toxic  properties 
on  the  Sarcoptinai.     They  are  extremely  numerous  and  varied. 

In  choosing  them  we  are  guided  by  the  kind  of  scabies  which  is  to  be 
treated,  the  nature  of  the  affected  animal,  its  species,  age,  size,  and 
susceptibility ;  as  well  as  the  resources  at  our  disposal,  and  especially 
the  particular  activity  of  each  of  the  remedies. 

Tn  the  following  table,  Verheyen  has  given  interesting  indications 
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with  regard  to  the  principal  agents  tried  and  their  acaricide  properties. 
They  are  principally  the  result  of  the  researches  of  Walz,  Hertwig, 
Eeynal,  Mathieu,  and  Gerlach,  which  consisted  in  putting  the  animal- 
culse  in  contact  with  the  various  substances,  and  noting,  by  means  of 
the  microscope,  the  moment  when  death  occurred. 


Creosote,  benzine,  and  naphtha 

Preparations  of  these  materials 

Juice  of  tobacco  from  the  manufactories 

Solution  of  caustic  potass  (1  to  24)  - 

Enipyreumatic  oil     - 

Oil  of  turpentine  and  petroleum 

Diluted  sulphuric  acid  (1  to  24) 

Tar    -  -  -  -  - 

Ferro-arsenical  solution  of  Tessier    - 

Decoction  of  tobacco  (1  to  5) 

Solution  of  chloride  of  lime  (1  to  30) 

,,      of  sulphiiret  of  potassium  (1  to  10) 

,,      of  corrosive  sublimate  (1  to  46) 

,,      alumino-arsenical  of  Mathieu 
Soft  soap       .  .  -  .  - 

Phosphuretted  oil      - 
Saturated  arsenical  solution  (1  to  6) 
Double  mercurial  ointment  - 
Dpcoction  of  black  and  white  hellebore  (1  to  16) 
Walz's  wash  -  -  -  -  - 

Liniment  of  sulphuret  of  potassium  (1  to  10) 
Infusion  of  henbane  and  belladouna 

,,  digitalis  purpurea 

An  absolute  signification  cannot  be  accorded  to  these  figures,  the 
experimental  resistance  of  the  Acarina  being,  in  fact,  subordinate  to 
their  vitality  at  the  moment  of  testing.  Von  Schroder,  by  analogous 
researches,  obtained  somewhat  different  results  from  the  above. 

As  a  general  rule,  treatment  should  be  preceded  by  complete  removal 
of  the  hair  from  the  whole  of  the  body,  unless  the  disease  is  strictly 
localized,  in  which  case  partial  clipping  may  suffice.  Then  there  should 
be  general  washing,  by  means  of  a  coarse  brush,  with  alkaline  or  soapy 
water.  Then  the  selected  remedy  is  be  applied.  In  four  or  five  days 
afterwards  the  washing  and  dressing  are  to  be  repeated,  in  order  to 
destroy  the  Acarina  recently  from  the  eggs,  and  which  the  first  treat- 
ment could  not  reach.  If  there  is  emaciation  and  tendency  to  cachexia, 
the  food  should  be  substantial  and  abundant. 

The  following  sketch,  which  is  conformable  with  the  conditions  of 
practice,  deals  successively  with  the  different  kinds  of  mange  in  all  the 
domesticated  Mammalia  ;  but  for  the  present  no  reference  is  made  to 
the  auricular  acariases  due  to  the  Psoroptes  or  Symbiotes,  as  owing  to 
their  very  localized  seat,  their  symptoms,  and  their  lesions,  they  are 
distinct  from  the  psoric  acariases,  properly  so  called,  and  also  because, 
from  the  plan  of  this  work,  their  place  is  more  naturally  among  the 
parasitic  diseases  of  the  sensory  organs. 


DURATION   OF   LIFE. 

Hour.i.       Minutes. 

■     I 

ito      1 
2     „     5i 
*  „     1 

- 

2^  „     2^ 
3     „     4 

5     „     9 

... 

7     „     8 

- 

8     „  13 

7    ,.  25 

10     „  20 

15    „  30 

15     „  30 

15     „  45 

16     „  65 

30     „  60 

1 

-      2  to 

3        '.'.'. 

4 

-      6  to  36 

-      6  „ 

48 

-    10  „ 

20        ... 

-    12  „ 

16        ... 

-    24  „ 

36        ... 
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A.— Scabies  of  the  Equidae. 

The  Horse,  Ass,  aud  Mule  are  affected  with  three  kinds  of  scabies  : 
1.  Sarcoptic  scabies,  due  to  the  Sarcoptes  scabiei  (variety  eg ?ti) ;  2.  Psor- 
optic  scabies,  due  to  the  Psoroptcs  communis  (variety  cqiii);  3.  Symbiotic 
scabies,  due  to  the  Symbiotes  communis  (variety  cqui).  These  different 
forms  have  been  chiefly  observed  on  the  Horse. 

1.  Sarcoptic  Scabies. 

This  form  of  scabies  is  probably  that  which  authorities  have  described 
as  t'le  dry  mange  (gale  seche  La  Gueriniere),  symptomatic  mange  {gale 
symptoniati(iuc  Huzard,  jun.),  cpizodlic  mange,  etc.  Our  knowledge  of 
its  nature — that  is,  of  the  discovery  of  the  Sarcopt  which  causes  it — is 
due  to  Delafond  and  to  Gerlach,  who,  about  the  same  time — 1856 — 
found  it  upon  the  Horse,  and  gave  a  description  of  it.  The  epizooty 
that  prevailed  among  the  Horses  of  the  French  army  during  the  war  in 
the  Crimea,  may  certainly  be  ascribed  to  this  parasite,  though  it  v^as 
then  attributed  to  misery,  privations,  bad  forage,  etc.^  The  same 
observation  has  been  made  after  the  war  (Franco-German)  of  1370  and 
1871.2 

Symptoms.^ — The  first  sign  of  the  disease  is  pruritis.  The  animal 
seeks  to  rub  itself  everywhere;  it  bites  itself  wherever  it  can  reach,  and 
appears  to  enjoy,  and  even  seeks,  the  contact  of  the  currycomb  during 
grooming,  leaning  towards  the  groom  as  if  to  accentuate  its  desire.  If 
scratched  by  the  fingers,  it  manifests  its  pleasure  by  very  characteristic 
movement  of  the  nose  and  upper  lip,  and  this  is  a  provisional  means  of 
assuring  one's  self  of  the  existence  of  the  disease,  as  well  as  of  the  reality 
of  its  being  cured.  This  pruritus  is  greater  at  night  than  during  the 
day,  in  warm  than  in  cold  weather,  in  the  stable  than  out  of  it,  when 
clothed  than  unclothed. 

An  attentive  examination  of  the  skin  will  reveal  the  presence  of  the 
mange  papules  at  the  pruriginous  parts.  When  the  hand  is  passed  over 
the  surface  of  the  skin,  slight  prominences  or  granules  are  felt,  and 
which  are  formed  of  a  little  crust  around  one,  two,  or  three  hairs  ;  this 
is  easily  removed  by  the  finger-nail,  and  then  there  is  left  in  its  place  a 
red,  moist,  denuded  surface  about  2  mm.,  or  sometimes  4  or  5  mm.  in 
diameter.  At  other  points,  mixed  with  the  crusted  patches,  are  slightly 
salient  papules  which  are  scarcely  visible — this  is  the  first  degree  of  the 
preceding  lesion,  the  papule  raising  its  epidermis  by  a  serous  effusion 
that  gradually  dries  and  forms  a  crust.    In  the  earlier  stage  these  small 

(1  The  horses  and  transport  animals — mnles  and  camels — of  the  P.ritish  army  in  the 
Crimea  equally  suffered  from  'mange,'  which  was  recognised  as  such  by  the  veterinary 
officers.  I  and  others  never  had  any  doubt  as  to  the  nature  of  the  terrible  scourge, 
while  having  to  contend  with  it.  — See  the  Veterinarian  for  1857,  p.  264,  and  my 
'  Veterinary  Sanitary  Science  and  Police,'  vol.  ii.,  p.  407.) 

("  For  a  history  of  scabies,  and  an  account  of  the  various  serious  outbreaks  recorded — 
especially  among  army  horses,  see  my  '  History  of  Animal  Plagues,'  vols.  i.  and  ii.) 
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lesions  are  disseminated;  they  bring  about  the  fall  of  the  hairs  in  small, 
nearly  circular  patches,  which  are  multiplied  and  extended,  and  finally 
become  confluent,  forming  large  dry  patches  covered  with  epidermic 
(Uhris  and  sparse  thin  crusts. 
It  is  very  rare  that  any  vesicles 
are  seen,  as  their  duration  is 
very  ephemeral,  the  friction 
caused  by  the  pruritus  quickly 
replacing  them  by  crusts. 

The  depilated  patches  ex- 
tend and,  by  a  rapid  generali- 
zation, finish  by  invading  the 
entire  surface  of  the  body 
except  the  limbs.  The  animal 
then  presents  a  particularly 
miserable  appearance.  The 
brilliancy  of  the  coat  has  van- 
ished ;  large  patches  with 
sinuous  borders,  dusty  and 
grayish  in  colour,  uneven  and 
crusted — often  bleeding  —  on 
the  surface,  impinge  on  the 
yet  hairy  portions.  A  par- 
ticular feature  is  the  limit  of 
the  patches,  which  is  always 
undecided ;  and  in  the  adjoin- 
ing parts,  which  at  first  sight 
appear  to  be  healthy,  the 
initial  lesions  of  the  malady 
are  recognised. 

The  skin  becomes  consider- 
ably thickened,  and  in  the  re- 
gions where  it  is  attached  to 
the  subjacent  parts  by  a  loose 
connective  tissue,  it  is  raised 
into  hard,  thick  folds ;  these 
are  more  especially  observed 
about  the  neck  and  shoulders. 
Friction  is  a  very  important 
agent  in  bringing  about  the 
alterations  in  the  skin;  it  excoriates  the  papules,  accelerates  the 
formation  of  the  crusts,  produces  subcutaneous  infiltrations,  haemor- 
rhagic  exudations,  pustules,  fissures,  and  ulcers. 

Besides  the  pruritis  and  the  eruption,  a  third  symptom— and  the 
most  important,  as  it  is  the  only  pathognomonic  one— is  the  presence 


Fig.  82.— Sarcopt  of  Man. 
A  fecundated  female  (s)  forming  its  gallery 
or  burrow.  A  semi-diagrammatic  figure,  partly 
after  Gerlach.  Fmm  before  to  behind  .are  seen 
the  eggs  increasingly  older,  «,  a.',  «",  then  some 
empty  egg  cases 
of  the  larva  ;  e, 


o,  opening  for  the  escape 
excrements. 
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of  the  Sarcoptes.  The  uymphge,  and  the  adult  males  and  females,  are 
met  with  among  the  crusts  on  every  part  attacked.  The  young  larvae 
and  the  ovigerous  females  live  in  the  intra-epidermic  galleries  or  grooves 
which,  in  Man,  are  indicated  by  a  fine  red  line,  from  10  mm.  to  20  mm. 
long.  These  galleries  are  not  visible  in  the  Horse,  because  of  the  pigmen- 
tation of  the  skin  and  the  thickness  of  the  epidermis.  They  are  excavated 
by  the  female  immediately  after  copulation ;  and  they  are  rapidly 
formed,  for  in  from  15  to  30  minutes  the  work  is  completed,  and  all  the 
more  promptly  if  the  temperature  be  elevated.  It  is  for  this  reason 
that  these  parasites  have  been  considered  as  noctambulant ;  if  they 
torment  animals  more  by  night  than  by  day,  it  is  because  then  the 
conditions  of  temperature — warm  stable,  litter,  and  probably  clothing 
— are  more  favourable.  At  the  point  where  the  Sarcopt  penetrates,  an 
inflammatory  papule  forms,  but  the  parasite  is  not  to  be  found  beneath 
it,  but  at  the  other  extremity  of  its  gallery. 

The  female  lays  its  eggs  in  this  gallery,  one  after  the  other,  and  here 
they  are  seen  mixed  with  excrements.  The  larvae  which  issue  from 
them  are  nourished  in  the  gallery  for  some  time,  and  may  even  undergo 

moultings  before  making  their 
exit  by  the  small  orifices  that 
are  seen  along  the  course  of 
the  passage,  and  which  were 
believed  to  be  air-holes. 

It  is  not  certain  whether  the 
nymphae  and  pubescent  females 
also  live  in  the  galleries.  In 
any  case,  copulation  takes  place 


Fig.    83.— Egg  of  the   Sarcoptes  xcabiei,  in 
various   stages  of  development  ;  magnified 


150  diameters.  beneath  the  crusts  and  the  epi- 

dermic scales  ;  it  is  of  short 
duration,  and  the  males  are  relatively  few,  their  proportion  being 
estimated  at  only  5  or  6  per  cent,  of  the  total  number. 

The  habits  of  the  Sarcoptes  explain  the  greater  tenacity  of  this  form  of 
scabies,  as  well  as  its  more  rapid  extension — from  the  fact  that  the  para- 
sites escape  ordinary  causes  of  destruction — and  the  difficulty  in  finding 
them.  The  latter  object  can  be  achieved  by  the  procedure  indicated  at 
p.  132.  It  is  rarely  necessaiy  to  resort  to  that  recommended  by  Gerlach 
— transferring  the  acari  to  a  Man,  and  then  searching  for  them  on  him. 
To  do  this,  the  experimentalist  places  on  his  arm  some  of  the  crusts 
from  the  suspected  animal,  fixing  it  by  means  of  a  piece  of  tissue  paper 
covered  by  oiled  silk  or  a  silk  ribbon.  In  about  twelve  hours  the  Sar- 
coptes have  penetrated  the  skin,  and  on  removing  the  crusts  they  can 
be  seen  as  white  points  beneath  the  slightly  congested  membrane,  or  on 
a  papule,  and  they  may  be  seized  by  means  of  a  fine  needle.  If  we 
wait  until  the  papule  becomes  a  vesicle,  the  acarus  is  no  longer  there, 
as  it  has  traced  its  gallery.  This  diagnostic  procedure  does  not  cause  any 


ACAKIASES.  139 

inconvenience,  as  a  little  oil  of  turpentine  or  any  other  acaricide  will 
avert  contagion. 

Course,  Duration,  and  Termination.— Sarcoptic  scabies  is  some- 
what slow  at  its  commencement ;  so  that  it  may  remain  unperceived 
for  some  time.  A  small  number  of  acari  do  not  give  rise  to  anything 
very  marked  during  the  first  fifteen  days  of  their  installation,  and  it  is 
only  during  the  succeeding  fifteen  days  that  the  phenomena  of  invasion 
are  manifested,  although  they  are  still  sufficiently  vague  as  to  make 
diagnosis  doubtful.  The  affection  is  more  clearly  revealed  in  the  course 
of  the  third  fortnight,  and  during  the  fourth  it  has  made  more  progress 
than  in  the  previous  six  weeks  (Gerlach).  Nevertheless,  when  circum- 
stances are  favourable,  the  extension  of  the  disease  may  be  at  least 
twice  as  rapid,  and  the  incubative  period  be  reduced  to  fifteen  days.  It 
would  seem,  therefore,  that  the  prosperity  of  the  colony  is  absolutely 
conformable  to  the  geometrical  progression  of  the  m.ultiplication  of  the 
parasites,  as  given  by  Gerlach  (see  p.  120).  When  the  disease  is  well 
established  on  an  animal,  it  may  within  eight  days  have  reached  parts 
of  the  body  the  most  distant  from  where  it  commenced. 

Sarcoptic  scabies  begins  most  frequently  at  the  withers,  and  extends 
to  the  sides  of  the  neck,  shoulders,  back,  and  sides.  It  does  not  easily 
invade  the  extremity  of  the  limbs,  and  it  respects  the  parts  covered 
with  strong  hairs — crest,  tail,  legs — which  remain  with  their  hairy 
covering  in  the  midst  of  neighbouring  denuded  regions.  The  Psoropt, 
on  the  contrary,  appears  to  seek  those  parts  exempted  by  the  Sarcopt. 
Sometimes,  though  rarely,  Sarcoptic  scabies  commences  at  the  head, 
flanks,  croup,  etc.,  this  depending  upon  the  initial  point  of  contamina- 
tion. 

"When  the  disease  is  not  interfered  with,  by  the  disturbance  in  the 
functions  of  the  skin  and  the  restlessness  due  to  the  pruritus,  it  occa- 
sions a  serious  alteration  in  nutrition  and  marked  marasmus  that  may, 
if  slowly,  lead  to  a  fatal  termination.  Such  a  result,  however,  is  only 
witnessed  among  animals  which  have  not  received  sufficient  attention ; 
and  as  diseased  animals  are  not  the  objects  of  careful  observation,  and 
as  nearly  always  the  malady  is  interfered  with  in  its  course  by  more  or 
less  judicious  treatment,  there  is  no  reliable  information  with  regard 
to  the  minimum,  average,  or  maximum  duration  of  this  kind  of 
scabies. 

On  a  Horse  which  has  been  recently  cured  of  mange,  the  hairs  grow 
unusually  fast,  owing  to  the  greater  activity  of  the  capillary  circulation 
of  the  skin  ;  they  are  longer  than  the  neighbouring  hairs  that  remained 
healthy  and  were  clipped  in  treatment,  while  their  colour  is  generally 
darker ;  this  difference  is  perceived  until  the  next  shedding  of  the  coat. 

Etiology,  Contagion.— All  experiments  and  observations  demon- 
strate the  contagiousness  of  sarcoptic  scabies  from  the  Horse  to  other 
Horses,  Asses,  or  Mules,   and  reciprocally.     This  transmission  takes 
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place  in  every  way  by  which  the  parasite  can  be  transported,  and 
principally  by  litter,  rugs,  grooming  utensils,  walls  of  stables  and 
partitions  of  stalls.  It  also  occurs,  though  less  frequently,  by  direct 
contact  of  diseased  with  healthy  Horses.  The  mange  which  prevailed 
among  the  French  army  Horses  in  the  Crimea  made  startling  progress 
during  the  voyage,  owing  to  their  being  so  closely  packed  in  the 
transports  ;  and  here  we  have  a  proof  of  the  direct  transmission  of  the 
Sarcoptes,  all  the  Horses  having  been  attacked  with  the  malady  on 
the  parts  where  they  came  into  contact  with  each  other  (Delafond  and 
Bourguignon). 

The  danger  of  contagion  is  related  to  the  phase  and  intensity  of  the 
disease.  At  the  period  of  their  installation,  the  Sarcoptes  have  little 
tendency  to  emigrate,  and  cohabitation  of  healthy  Horses  with  one 
which  is  just  infected  is  often  followed  by  no  bad  results  ;  but  after 
the  formation  of  scales  and  crusts,  the  parasites  pass  quickly  from  one 
Horse  to  another,  a  slight  and  fugitive  contact  between  them  being 
sufiBcient  to  ensure  infection.  Gerlach  asserts  that  he  has  seen  Horses 
in  good  health,  placed  alongside  mangy  horses  covered  with  crusts, 
contract  the  disease  in  a  quarter  of  an  hour. 

The  larvae  and  nymphoe,  and  the  young  fecundated  females  and 
males,  are  more  especially  the  active  agents  in  transmitting  the  malady. 
The  egg-laying  females,  concealed  in  the  galleries,  scarcely  concur  in 
this  transmission,  unless  they  are  violently  exposed  by  energetic 
scratching  which  reaches  the  blood. 

With  regard  to  the  persistency  of  contagion  by  articles  from  mangy 
animals,  and  which  harbour  the  Sarcoptes,  Gerlach  on  the  one  side,  and 
Delafond  and  Bourguignon  on  the  other,  have  made  interesting  experi- 
ments as  to  the  vital  tenacity  of  the  parasites. 

According  to  Gerlach,  no  variety  of  the  Sarcopt  exposed  to  a  dry 
heat  of  60°  (Cent.)  can  live  beyond  an  hour.  Kept  in  a  watch-glass, 
the  Sarcopt  of  the  Horse  died  on  the  fifth  or  sixth  day  ;  with  the  crusts, 
it  lived  eight  or  ten  days  ;  and  in  an  inhabited  stable,  death  only  took 
place  on  the  twelfth  to  the  fourteenth  day.  On  a  fragment  of  skin 
covered  with  crusts,  and  exposed  to  heat,  the  Sarcopt  perished  when 
the  piece  was  completely  dried,  which  was  on  the  ninth  day  ;  when  the 
skin  preserved  its  humidity,  the  animalcule  gave  feeble  signs  of  life  on 
the  twenty-fourth  day,  but  these  had  entirely  ceased  on  the  twenty- 
eighth  day. 

Delafond  and  Bourguignon  have  obtained  similar  results. 

The  Sarcopt  of  the  Horse  being  only  a  variety  of  the  Sarcoptes 
scabiei,  it  is  well  to  know  if  the  Horse  can  contract  sarcoptic  mange 
by  mediate  or  immediate  contact  with  any  other  of  the  Mammalian 
species  susceptible  of  being  affected  with  a  similar  form  of  the  disease. 

So  far  as  the  scabies  of  Man  is  concerned,  Delafond  and  Bourguignon 
have,  on  different  occasions  and  in  the  space  of  forty  days,  deposited 
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on  the  skin  of  an  old  and  feeble  Horse  176  Sarcoptes  obtained  from 
people  affected  with  itch.  These  parasites  attacked  the  skin,  buried 
themselves  in  the  epidermis,  and  produced  a  papulo-vesicular  eruption 
on  the  shoulders  and  neck.  The  Horse  died  on  the  fourteenth  day,  and 
at  the  autopsy  it  was  impossible  to  find  any  of  the  parasites  on  the 
skin.  In  another  experiment,  187  Sarcoptes,  collected  from  affected 
Men,  were  deposited  at  several  times  within  twenty-six  days  on  the 
side  of  the  neck  of  an  old  lean  Horse.  They  traced  numerous  galleries 
and  occasioned  a  vesicular  eruption  ;  but  this  disappeared,  and  on  the 
animal  being  chpped  on  the  seventy-ninth  day,  there  was  no  evidence  of 
scabies  or  parasites.  These  experiments  demonstrate  that  the  Sarcopt 
of  Man  will  only  temporarily  implant  itself  on  the  skin  of  the  Horse, 
and  that  there  is  nothing  to  fear  from  Men  suffering  from  itch  attending 
Horses. 

We  cannot  be  so  certain  with  regard  to  the  transmission  of  the 
Sarcopt  of  the  Dog  to  the  Horse.  In  three  experiments  made  by 
Delafond  and  Bourguignon,  great  numbers  of  the  Sarcoptes  of  the  Dog — 
110,  58,  and  220 — were  placed  on  the  skins  of  two  Horses  ;  they  attacked 
the  integument,  raised  the  epidermis,  and  made  galleries ;  living  for 
twenty  to  twenty-four  days,  they  occasioned  a  secondary  eruption, 
accompanied  by  the  majority  of  the  symptoms  of  mange  :  but  they 
eventually  died,  and  the  symptoms  spontaneously  subsided. 

Gerlach  has  also  made  some  attempts  at  transmission,  which  have 
likewise  yielded  undecisive  results.  He  believed,  however,  that  an 
emigration  en  masse  of  the  Sarcopt  of  the  Dog  might  give  rise  to  a 
transient  eruption  on  the  skin  of  the  Horse ;  and  he  thought  that  to 
this  cause  might  be  attributed  the  mange  contracted  by  horses — 
according  to  the  statements  of  hunting-men — when  mangy  Foxes, 
killed  in  the  chase,  are  thrown  over  the  backs  of  their  steeds. 

It  is  also  interesting  to  note  the  fact  of  the  transmission  of  mange  from 
the  Lion  to  the  Horse,  as  observed  by  Delafond  and  Bourguignon.  Five 
Lions  in  a  menagerie  were  affected  with  sarcoptic  scabies.  The  brush 
and  sponge  employed  to  clean  their  skins  were  used  for  some  days  in 
grooming  six  Horses ;  in  about  seven  to  nine  days  afterwards,  the 
latter  had  a  very  pruriginous  papular  eruption  on  the  croup,  back, 
shoulders  and  chest,  and  in  the  crusts  collected  from  them  were  found 
the  Sarcoptes  of  the  Lion.  This  mange  was  readily  cured  by  the 
application  of  benzine,  but  it  is  probable  that  it  would  have  disappeared 
spontaneously.  A  similar  observation  is  cited  by  the  same  authors,  to 
that  made  by  Hertwig,  in  which  it  is  a  question  of  a  Cat  communicating 
mange  to  a  Horse,  through  resting  on  the  back  of  the  latter.  Lastly, 
the  sarcoptic  scabies  of  Goats  has  been  transmitted  to  Horses,  in  an 
epizooty  reported  by  Wallraff.^ 

Comvmnicatiou  of  the  Sarcoptic  Scabies  of  the  Horse  to  other  Species  of 
1  Wallraff.     Repertorium  der  Thierheilkunde,  1 854,  p.  297. 
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Mammalia. — A.  Man} — The  sarcoptic  scabies  of  the  Horse  may  be 
transmitted  to  Man,  although  this  occm-rence  is  comparatively  rare. 
For  a  long  time  instances  have  been  recorded — long  before  the  three 
kinds  of  Horse  mange  had  been  distinguished.  The  greater  portion  of 
the  following  resume  is  taken  from  Delafond  and  Bourguignon's  work. 

Enaux  and  Chaussier  have  recorded  cases  of  contagion  of  mange  of 
the  Horse  to  Man,  Chabert  asserts  that  he,  as  well  as  several  other 
veterinary  surgeons,  had  caught  mange  from  Horses  ;  and  Delabere- 
Blaine  also  gives  an  instance.  Chavassieu  d'Audebert  advanced  the 
opinion  that  mange  may  be  communicated  from  the  Horse  to  Man. 
Barat  i-eported  to  the  Lyons  Veterinary  School,  an  instance  of  several 
persons  having  received  mange  from  a  Horse.  Grognier  relates  that 
a  mangy  Horse  had  communicated  its  disease  to  a  number  of  people 
who  had  dressed  it  before  it  was  sent  to  the  Lyons  Veterinary  School. 
Eobert  Fauvet,  an  Italian  veterinary  surgeon,  states  that  a  farmer 
having  bought  a  mangy  horse,  rode  it  home,  and  the  day  after  his 
arrival  he  felt  a  great  itching  all  over  his  body ;  the  same  was  the 
case  with  his  son  and  a  friend  who  had  accompanied  him  on  the 
journey.  The  groom  to  whom  he  had  entrusted  the  horse,  scratched 
himself  very  much  the  second  day  after  he  had  been  grooming  the 
animal.  These  persons  afterwards  conveyed  the  disease  to  others  on 
the  farm,  and  more  than  thirty  persons  were  successively  attacked. 
The  farmer  sold  the  mangy  horse  to  a  miller,  who,  with  his  sons,  who 
had  touched  the  animal,  were  soon  after  suffering  from  the  itch. 
The  psoric  nature  of  the  affection  was  recognised  by  distinguished 
physicians. 

Montaut-Laforest  reports  a  case  of  contagion  to  Man  from  a  mangy 
Mule.  Lavergne,  Carrere,  Girou,  Soule,  Greve,  Pachur,  Hertwig,  and 
Stiitz,  have  published  very  circumstantial  facts  in  relation  to  this 
conveyance  of  Horse  scabies  to  Man. 

Sick  mentions  an  epizooty  of  mange  in  a  regiment  of  Hussars,  and 
more  than  one  hundred  of  the  soldiers  being  infected. 

Marrel,  a  veterinary  surgeon  at  Valreas,  Vaucluse  (France),  was 
attacked  by  the  disease  when  treating  mangy  horses,  and  saw  the  same 
accident  happen  to  a  farmer,  who  communicated  the  malady  to  his 
wife,  and  she  to  a  child  she  was  suckling  ;  four  other  children  who 
'»vere  attended  to  by  the  mother  were  also  infected. 

Dupont,  veterinary  surgeon  at  Bordeaux,  sent  on  an  official  mission, 
reported  cases  of  people  being  infected  with  mange  fi'om  old  Horses 
kept  to  feed  the  leeches  in  the  marshy  districts  of  the  Gironde. 

Eitter  reports  having  been  himself,  as  well  as  a  servant,  infected 
while  attending  on  a  mangy  Horse. 

^  Enaux  and  Chaussier.  Man.  nur  la  Pusfide  3falii/»e,  1785,  p.  3.  —  Delabere-Blaine. 
NotiouH  foiidum.  sur  CArt  V itcriimire,  French  translation,  1803,  III.,  p.  404.  — 
Chavassieu  d'Audebert.  Tr.  den  Exanthemen  Epizootiqnex,  1804,  p.  23.  —  Barat. 
Compte  Rendu  de  I'Ecole  de  Lyon,  1815.  — Grognier.  Jbkl.,  1817.  — Robert  Fauvet. 
Annali  Universi  diMedicina,  1823.  Rec.  deM^d.  V^terinaire,  1824,  p.  152.  —  Laforest. 
Compte  Rendu  de  la  Soc.  d'Agric.  de  Paris,  1822,  p.  58.  —  Lavergne,  Carrere.  Girou, 
Soul^.  Journal  dts  V^t^r,  du  Midi,  1838,  pp.  52,  237. — Greve,  I'achur,  Hertwig, 
Stutz,  Sick.  Journal  V^ter.  et  Agric.  de  Belgique,  1842,  p.  329.  —  Ner^e  (iot.  De  la 
dale  de  I'Homme  et  den  Anhnaux,  produ'Ue  par  les  Acarea,  etc.,  Thtise  de  Paris,  1844. 
—  Marrel.  Rec  de  Med.  Vet^r.,  1847,  p.  1000. — Dupont.  Journal  des  V«^ter.  du 
Midi,  1854,  p.  524.  —  Ritter.  Annales  de  M^d.  Veter.,  Brussels,  1855,  p.  GOO.  —  Geraud. 
Kec.  de  Mem.  de  Med.  Militaires,  1881. 
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In  1856,  several  pupils  of  the  Alfort  Veterinary  School  contracted 
the  itch  through  operating  upon  a  mangy  Horse.  This  was  the 
occasion  on  which  Delafond  discovered  that  this  form  of  scabies  was 
due  to  a  Sarcopt,  and  which  he  considered  was  identical  with  that  of 
Man.  The  discovery  raised  the  number  of  species  of  psoric  Acarina  of 
the  Horse  to  three. 

Gerlach,  in  the  experiments  on  himself  and  several  pupils  of  the 
Berlin  Veterinary  School,  has  seen  the  Sarcopt  of  the  Horse  fix  itself 
on  the  human  skin,  like  the  Sarcopt  special  to  Man,  and  cause  an  itch 
that  was  generally  fugaceous. 

Megnin  has  also  observed  instances  of  contagion  to  Man,  during  the 
epizooty  of  mange  prevailing  among  the  Horses  of  the  French  army  in 
1871. 

(In  the  Crimea,  I  saw  a  large  number  of  Turks  suffering  severely  from 
itch,  due  to  their  sleeping  on  the  saddles  and  blankets  worn  by  their 
Horses,  whose  skins  were  covered  with  mange. ^ 

Longchamps  informs  us  that,  in  1794,  the  Horses  and  Mules  of  the 
French  army  in  the  South  of  France  were  affected  w^ith  mange  to  a 
very  serious  extent,  and  that  the  disease  was  transmitted  to,  and 
propagated  among,  the  soldiers.-) 

Geraud  has  also  published  instances,  and  a  great  number  of  others 
will  be  found  in  the  thesis  of  Neree  Got. 

All  these  facts  prove  that  the  sarcoptic  scabies  of  the  Horse  can  be 
transmitted  to  Man,  and  also  that  the  parasite  does  not  find  a  favour- 
able soil  for  its  multiplication,  as  the  itch  it  produces  generally 
disappears  spontaneously  in  from  fifteen  days  to  six  weeks  ;  but  in  any 
case  it  readily  yields  to  simple  treatment,  such  as  alkaline  and  sulphur 
lotions. 

A  proof  of  the  difficulty  of  this  transmission  is  also  to  be  found  in  its 
rarity,  when  compared  wdth  the  frequency  of  sarcoptic  scabies  in  the 
Horse.  In  the  epizooties  of  mange  occurring  among  the  Horses  of  the 
French  army  during  great  wars,  it  has  been  quite  exceptional  that 
cases  of  the  conveyance  of  the  disease  to  Man  have  been  noted ;  and  if 
the  itch  caused  serious  disability  among  the  soldiers  during  the  Crimean 
War,  it  is  not  clearly  established  that  its  origin  was  due  to  mange  among 
the  Horses,  w'hich  was  the  opinion  widely  prevalent ;  and  though  many 
cases  were  adduced  as  being  derived  from  this  source,  yet  the  evidence 
is  not  so  satisfactory  as  could  be  desired. 

But  an  exaggerated  significance  should  not  be  given  to  this  rarity  of 
contagion,  for  the  transmission  from  Man  to  Man  is  not  as  subtle  as  is 
generally  believed.  '  The  itch,'  says  Besnier  and  Doyon,  '  is  not  usually 
contracted  except  by  cohabitation — intimate  contact  prolonged  and  re- 
peated, and  particularly  at  night ;  it  must  not  be  affirmed  that  this  never 
happens  accidentally ,  but  it  is  sufficient  to  know  that  it  is  exceptional.'^ 

B.  Domesticated  Animals. — Sarcoptic  scabies  of  the  Horse  appears 

{}  Veterinary  Sanitary  Science  and  Police,  London,  1875,  vol.  ii.,  p.  418.) 
(-  Ibkl.) 

^  Besnier  et  Doyon.  L^oim  sur  lea  Maladks  ih  la  Peau,  by  Moritz  Ka^wtl.  French 
translation,  II.,  p.  481,  Paris,  1881. 
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to  be  capable  of  transmission  to  the  bovine  species,  although  up  to  the 
present  time  no  one  in  practice  has  observed  this  form  of  mange  on 
Cattle.  The  possibility  of  this  transmission  rests  on  facts  published 
by  Eobert  Fauvet  and  Grognier,  of  which  mention  has  already  been 
made  (p.  142).  The  Horse  of  Fauvet  communicated  mange  to  a  Cow 
which  had  rubbed  its  neck  against  the  manger  of  that  animal.  The 
Horse  of  which  Grognier  speaks,  transmitted  its  disease  to  two  Cows 
placed  alongside  it  in  the  stable. 

Beyond  these  facts,  where  the  sarcoptic  nature  of  mange  of  the 
Horse  was  established  by  its  transmission  to  Man,  but  where  the 
equine  origin  of  bovine  mange  was  not  sufhciently  demonstrated,  there 
are  doubts  as  to  the  possibility  of  this  transmission. 

Neither  is  there  any  more  authority  for  stating  that  Horse  mange 
may  be  communicated  to  the  Sheep,  Goat,  Dog,  etc. 

Diagnosis. — An  important  element  in  diagnosis  is  the  discovery  of 
the  Sarcopt,  with  all  its  characteristics.  Sarcoptic  scabies  differs  from 
psoroptic  scabies,  as  we  shall  see  hereafter,  by  its  more  rapid  generaliza- 
tion, by  its  more  subtle  contagion,  and  by  its  seat — psoroptic  scabies 
commencing  and  localizing  itself  nearly  always  at  the  upper  part  of  the 
neck,  towards  the  forelock  and  the  tail,  which  become  denuded  of  hair, 
tumified  and  wrinkled.  Psoroptic  scabies  also  assumes  a  form  in  which 
the  patches  are  better  defined,  they  being  tumified  at  the  base,  crusted, 
and  more  humid. 

Sarcoptic  scabies  differs  from  symbiotic  scabies  in  the  latter  being 
confined  to  the  limbs  at  first,  commencing  at  their  most  inferior  parts, 
and  slowly  extending  upwards ;  it  is  also  only  feebly  contagious. 

Otherwise,  the  three  forms  of  scabies  may  co-exist,  and  the  remem- 
brance of  this  important  fact  may  avert  grave  errors  in  diagnosis. 

At  its  commencement,  sarcoptic  scabies  is  diificult  to  diagnose  from 
dermanyssic  acariasis — due  to  the  transference  of  the  Dermanyssis  of 
the  Fowl  to  the  body  of  the  Horse.  But  it  is  distinguished  from  it, 
nevertheless,  in  the  latter  disease  appearing  on  Horses  which  live  in 
the  vicinity  of  poultry-yards  and  pigeon-houses,  in  its  becoming  very 
quickly  generalized  over  all  the  body,  and  in  its  obduracy  to  all  treat- 
ment until  the  Horses  quit  the  locality,  when  it  is  readily  cured. 
Besides  the  absence  of  the  Sarcoptes,  dermanyssic  acariasis  is  also 
recognised  by  the  small  depilations  it  produces,  which,  though  similar 
at  first  to  those  of  sarcoptic  scabies,  become  multiplied,  but  do  not 
extend  by  a  centrifugal  development,  like  those  of  mange. 

It  is  difficult  to  mistake  mange  for  phtliiriasis,  as  this  only  causes 
slight  depilations,  while  the  parasites  are  very  visible ;  and  by  the  un- 
cleanliness  which  has  permitted  their  multiplication,  mange  would  have 
assumed  quite  another  development  than  the  slight  lesions  produced  by 
the  Lice. 

When  fully  developed,  sarcoptic  scabies  looks  like  strangles  eczema 
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(eczema  rjoiirmeuse)  and  humid  eczema  {eczema  dartreuse),  but  in  the 
former  there  is  no  pruritus  and  it  runs  on  rapidly  to  recovery  ;  whil  c 
the  latter,  which  is  accompanied  by  the  same  kind  of  pruritus  as  mange, 
extends  only  slightly  less  rapid,  becomes  chronic,  and  assumes  a 
lichenoid  form  ;  though  there  is  great  difficulty  in  distinguishing  it  from 
sarcoptic  scabies  when  microscopical  investigations  are  without  result. 
But  the  humid  eczema  is  not  contagious,  and  yields  only  to  internal 
treatment,  while  external  treatment  alone  will  succeed  with  mange. 

Prognosis. — Sarcoptic  scabies  is  the  most  serious  of  the  three  forms 
affecting  the  Horse.  It  owes  its  gravity  to  its  great  contagiousness — which 
allows  it  to  assume  an  epizootic  form — and  also  to  its  possible  trans- 
mission to  Man.  In  itself,  it  does  not  cause  irreparable  injury  to  the 
health  of  animals ;  but  by  the  debility  and  anaemia  that  ensue  when  it 
is  of  long  duration,  it  predisposes  to  serious  diseases  which  may  ter- 
minate in  death.  It  also  causes  great  economic  inconvenience  and  loss, 
as  animals  affected  with  it  cannot  be  worked.  With  regard  to  its  resist- 
ance to  treatment,  this  varies  according  to  the  condition  of  the  animals 
suffering  from  it  and  the  duration  of  the  disease.  Young  and  vigor- 
ous Horses  in  good  condition  are  less  rapidly  invaded  by  sarcoptic 
psoriasis,  and  are  more  easily  cured,  than  are  old,  feeble,  and  worn-out 
animals.  The  disease  is  also  more  quickly  combated  when  it  is  recent ; 
and  it  is  rare  that  well-directed  treatment  does  not  succeed  in 
curing  it.^ 

Pathological  Anatomy. — Besides  the  cutaneous  alterations  described 
when  treating  of  the  symptoms,  dissection  affords  a  more  exact  idea  of 
the  lesions  accompanying  the  malady.  Delafond  and  Bourguignon 
state  that,  if  a  fragment  of  the  skin  of  a  mangy  horse  be  exposed  to 
moist  heat  for  24  to  48  hours,  the  epidermis  can  then  be  removed  by 
means  of  a  fine  scalpel  and  forceps.  By  a  slight  magnifying  power  and 
direct  light,  in  the  parts  recently  attacked  can  be  seen  the  furrows  or 
galleries,  straight  or  sinuous,  narrow  and  shallow,  more  or  less  near 
each  other,  and  2  mm.  to  4  mm.  in  length.  At  various  points  they 
show  widenings  which  are  somewhat  deeper  than  the  other  parts, 
where  two  or  three  eggs  are  deposited ;  and  at  the  end  of  a  gallery  is 
an  ovigerous  female.  On  the  sides  of  the  furrows  the  dermal  papillae 
are  red  and  hypertrophied,  and  the  superficial  layer  of  the  derma  is. 
infiltrated  with  a  yellow  serosity  ;  while  in  the  vicinity  of  the  galleries. 

('  My  experience  of  sarcoptic  scabies  has  been  chiefly  derived  from  army  service  during 
war,  and  1  have  found  it  a  most  formidable  malady  to  contend  with,  and  one  causing 
somewliat  heavy  li  ss,  death  often  ensuing  in  a  wonderfully  short  time.  And  even  dtu-ing 
peace,  it  not  unfrequfntly  leads  to  a  fatal  termination  when  it  ha.s  been  allowtd  to  go  on. 
unchecked  for  a  ctrtain  period,  and  especially  if  the  horses  are  old  and  weak,  or  over- 
worked and  badly  cared  for.  German  authoiities  also  consider  it  a  grave  malady.  For 
instance,  Friedbcger  and  Frohner  in  their  classical  work — Lehrlmch  der  SitecuUtn 
PatliolO[/ie  itnd  Tlierapie  der  Hmidliiere — state  that  the  prognosis  is  moie  grave  than 
is  generally  admitted,  irnd  that  at  an  advanctd  stage  it  is  inveterate  to  all  nifdication, 
even  the  most  energetic  ;  that  nearly  alw»y.--,  after  months  of  treatment,  lelapses  occur  ; 
and  that  in  chronic  cases  more  or  less  generalized,  the  animals  become  emaciuttd,  fidl 
into  a  state  of  marasmus,  and  may  perish  from  exhaustion.) 

10 
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— and  even  some  distance  from  them — are  vesicles,  each  formed  by  an 
elevation  of  the  epidermis  containing  a  little  serum,  the  papillae  beneath 
being  exposed,  and  are  red  and  infiltrated.  Vertical  sections  will  also 
show  these  lesions. 

At  the  points  where  the  changes  are  not  so  recent,  the  galleries  are 
distorted  and  disseminated,  and  the  derma  and  papillae;  are  altered  to  a 
very  high  degree ;  there  are  numerous  elevations  and  depressions — for 
the  Sarcoptes  no  longer  live  in  the  tunnels,  but  in  depressions  beneath 
the  elevated  and  detached  epidermis.  All  the  derma  is  thickened  by  a 
sero-sanguinolent  infiltration  ;  the  lesions  extend  to  the  glands  of  the 
skin  and  the  hair-folHcles,  and  this  explains  the  shedding  of  the  hair, 
the  dryness  of  the  crusts,  and  the  thickness  of  the  epidermis,  the  forma- 
tion of  which  is  irregular. 

Lastly,  in  the  parts  where  the  disease  is  oldest,  the  skin  is  indurated 
and  thickened,  and  all  the  secondary  lesions  are  observed,  depending  on 
the  cracks,  erosions,  etc.,  consecutive  to  the  friction  during  life.  There 
is  nothing  particular  to  note,  either  with  regard  to  the  engorgement 
of  which  the  limbs  may  be  particularly  the  seat,  or  of  the  internal 
complications  which  may  occur  in  the  disease  (Delafond  and  Bour- 
guignon). 

Treatment. — On  the  first  suspicion  of  mange,  the  suspected  animal 
should  be  isolated.  When  there  are  several  horses  affected,  it  is  well 
to  divide  them  into  categories,  according  to  the  period  of  treatment  they 
have  undergone. 

In  the  treatment — in  addition  to  the  destruction  of  the  parasites — 
when  the  malady  is  of  some  duration,  the  general  debility,  the  conse- 
quences of  which  are  especially  to  be  feared,  has  to  be  overcome. 

a.  Treatment  is  to  be  commenced  by  clipping  the  patients,  out  of  and 
at  some  distance  from  the  stable.  This  clipping  always  shows  that  the 
malady  is  more  extensive  than  was  supposed,  and  is  the  only  way  of  reach- 
ing all  the  parasites.    (The  hair  should  be  carefully  collected  and  burned.) 

h.  The  body  is  then  subjected  to  a  general  lathering  with  soap  and 
water  in  the  following  manner  :  Two  to  four  pounds  of  soft  soap  are 
smeared  over  the  surface  of  the  body,  and  rubbed  well  into  the  skin,  so 
as  to  cause  it  to  penetrate  the  crusts.  In  an  hour  afterwards,  the  skin 
s  scrubbed  by  means  of  a  brush  and  tepid  water  (soft  water  if  possible), 
and  then  tepid  water  is  thrown  over  the  body  to  remove  all  the  soap  ; 
the  skin  is  dried  by  a  scraper,  followed  by  straw  or  hay  wisps,  which 
should,  when  done  wdth,  be  burned  (or  buried  in  the  dungheap).  One 
lathering  generally  suffices,  but  another  may  be  applied  if  crusts  still 
remain. 

c.  When  the  skin  is  dried,  antipsoric  remedies  are  had  recourse  to. 
Those  which  have  fatty  or  oleaginous  matters  in  their  composition 
should  not  be  applied  over  the  whole  surface  of  the  body  at  one  time, 
in  order  to  avoid  sudden  suppression  of  the  cutaneous  functions.  When 
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the  scabies  is  generalized,  the  dressing  should  be  applied  over  one  half 
of  the  body  at  a  time — right  or  left  side,  or  anterior  or  posterior  moiety — 
an  interval  of  forty-eight  hours  being  allowed  to  elapse  between  the  two 
applications,  and  then  another  general  lathering  after  the  same  period. 

Petroleum  and  benzine  are  often  used,  and  they  are  excellent 
acaricides  ;  but  they  have  the  inconvenience  of  producing  irritation  of 
the  skin,  which  continues  for  a  long  time,  prevents  the  practitioner 
easily  ascertaining  if  the  disease  is  cured,  and  hinders  the  employment 
of  the  animals  immediately  after  recovery.  So  that  there  is  reason  to 
reject  them  in  practice. 

In  Germany  creosote  is  very  much  employed,  the  experiments  of 
Gerlach  having  demonstrated  that  it  is  at  the  head  of  all  the  acaricides, 
as  it  causes  the  death  of  the  Sarcoptes  in  15  to  45  seconds.  It  is  used 
mixed  with  alcohol  and  water  (creosote  and  alcohol  10  parts,  water  25 
parts),  or  with  oil  (creosote  1  part,  oil  25  to  40  parts),  or  lard  (same 
proportions).  The  liquid  form  is  the  best.  One  to  three  energetic 
applications  at  intervals  of  three  to  five  days,  suffice  to  effect  a  cure. 

In  France,  the  agents  which  succeed  most  rapidly  are  found  to  be 
tobacco,  sulphurated  potash,  and  sulphur. 

The  liquid  refuse  of  tobacco  manufactories,  in  the  proportion  of 
2  ounces  to  1  pound  of  oil,  constitutes  an  efficacious  and  economical 
preparation.  When  a  manufactory  is  not  near,  and  this  refuse  cannot 
be  procured,  tobacco  itself  must  be  dispensed  with,  as  it  is  too  costly. 

Sulphurated  potash  in  concentrated  solution,  9  ounces  to  the  quart 
of  water,  acts  efficaciously,  and  is  very  frequently  employed. 

The  Codex  gives  the  following  formula,  under  the  heading'  Sulp'iurous 
Pomade  for  the  Cure  of  Mange  (Trasbot) '  : 

Solid  trisulphuret  of  potassium    -             -             -             -             -  10  parts. 

Carbonate  of  potass           -              -              -              -              -              -  2     „ 

Lard         -.-.....  300     „ 

Mix  thoroughly. 

This  is  destined  to  replace  the  pomade  of  Helmerich. 

Sulphur  is  used  in  the  form  of  a  sulphur  pomade  (sublimed  sul- 
phur 10,  lard  30  parts),  or  Helmerich's  pomade  (sublimed  sulphur  200, 
potassium  carbonate  100,  lard  800  parts).  Numerous  formulae  have  been 
given  for  the  antipsoric  employment  of  sulphur ;  but  the  two  preceding, 
and  especially  the  pomade  of  Helmerich,  are  those  which  merit  the 
preference. 

The  Codex  gives  the  following  formula  for  a  mange-dressing  : 

Benzine    --....--  300  parts. 

Oil  of  tar  .......  100     „ 

Coal-tar   ■  -  -  -  -  -  -  -  100     „ 

Soft  soap  .......  100     ,, 

Oil  of  turpentine  -  -  -  -  -  -  100     ,, 

Triturate  the  soft  soap  and  coal-tar  in  a  mortar,  and  add  the  oi!  of  tar  ;  the  mixture 
being  perfectly  homogeneuus,  gradually  incorporate  the  oil  of  turpentine,  tlien  the 
benzine. 
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In  employing  these  different  remedies,  the  entire  surface  of  the  body 
sliould  be  dressed  at  one  time  ;  nevertheless,  in  using  the  tobacco  there 
is  danger  of  poisoning,  and  it  is  safer  to  dress  only  one-half  of  the  body 
at  a  time.  The  preparations  of  sulphurated  potash  or  sulphur  have  not 
this  inconvenience,  and  they  are  cheap.  The  medicament  is  allowed 
to  I'emain  on  the  skin  for  three  or  four  days  ;  and  then  a  last  washing 
with  soap  is  made  in  the  same  manner  as  the  first.  When  the 
medicinal  rubbing  has  been  well  done,  and  no  part  of  the  body  has 
been  overlooked,  it  is  rare  to  see  the  itching  persist.  A  most  careful 
repetition  of  the  treatment  will  most  certainly  triumph  over  the 
disease. 

At  the  Toulouse  Veterinary  School,  the  treatment  successfully 
employed  consists  in  the  use  of  a  pomade  named  ccvndillc  oil,  prepared 
according  to  the  following  formula,  which  is  almost  that  of  Pujol  and 
Bonnet  : 

Powder  of  cevadilla  (Asagnea  officinalis)  -  -  -  4  ounces. 

Ca'cined  alum     -  -  -  -  -  -  -  H     „ 

Sublimed  sulphur  -  -  -  -  -  -  2       ,, 

Olive-oil  -  -  -  -  -  -  -  -  1  quart. 

Digest  for  two  hours  in  a  water-bath. 

In  the  case  of  localized  mange,  the  oil  of  tar  is  sometimes  employed. 

For  some  time,  creoline  or  cresyl  has  been  successfully  used  in 
solution,  10  to  15  per  cent. ;  and  it  is  as  simple  as  it  is  inexpensive. 

To  prevent  the  reappearance  of  the  disease,  it  is  obvious  that 
disinfection  of  the  harness,  clothing,  grooming  utensils,  and  stable  is 
necessary.  The  best  disinfectant  is  boiling  water,  the  Acarina  and  their 
eggs  being  destroyed  at  a  temperature  of  70°  to  80°  (Cent.).  If  there  is 
apprehension  that  this  may  spoil  the  harness,  it  can  be  disinfected  by 
plunging  it  into  an  antipsoric  solution  of  sulphurated  potash  or  creoline. 

Internal  treatment,  which  played  so  large  a  part  in  the  older 
medicine,  should  only  have  for  its  object  remedying  the  constitutional 
debility.  Abundance  of  food,  tonics,  and  good  general  hygiene  are  the 
simple  means  to  be  resorted  to. 

(This  treatment  of  sarcoptic  scabies  does  not  differ  much  from  that 
resorted  to  in  England,  "When  the  skin  has  been  thoroughly  washed 
with  soap  and  water  as  recommended  above,  it  is  soaked  for  some  time 
with  a  solution  of  pot.  carbonate  and  oil,  and  the  parasiticide  is  then 
rubbed  in,  a  second  dressing  being  made  in  about  a  week.  Washing 
with  lead  acetate  solution  relieves  the  eczema  that  frequently  accom- 
panies mange,  while  diluted  alkaline  solutions  and  oil  of  eucalyptus 
abate  psoriasis.  Chronic  inflammatory  sequelae  are  treated  by  weak 
solutions  of  Goulard's  lotion,  glycerin  and  water ;  with  salines,  arsenic, 
and  iron  salts  internally.^) 

Sanitary  Police. — Sarcoptic  scabies  of  the  Horse  is  not  comprised 

(•  Finlay  Dun.      Veterinary  Medicino^,  their  Actions  and  Uses,  1889.) 
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in  the  list  of  contagious  diseases  dealt  with  in  the  (French)  law  of 
July  21,  1881,  on  the  sanitary  police  of  animals.  But  because  of  the 
serious  outbreaks  which  occur  in  the  army,  it  is  the  object  of  special 
measures  to  be  now  referred  to.  These  measures  are  prescribed  in 
article  10  of  the  decree  of  December  26,  1876,  with  regard  to  the 
regulations  for  the  veterinary  service  of  the  army  ;  article  79  of  the 
decree  of  December,  1883,  bears  upon  the  internal  service  of  troops  of 
horse,  and  by  the  notes  B  and  D  annexed  to  this  decree — 

When  a  Horse  is  recognised  as  affected  with  mange,  it  is  immediately 
removed  from  the  ranks,  and  isolated  in  a  special  stable,  which  ought 
not  to  be  occupied  by  any  healthy  Horses,  or  those  suffering  from  any 
other  disease.  It  is  attended  to  every  day  by  the  same  soldier,  who 
leaves  his  grooming  articles  in  the  stable  ;  it  should  not  be  taken  to  the 
general  water-troughs,  and  exercise  ought  to  be  given  in  a  place  apart 
from  that  to  which  other  Horses  are  taken.  Its  harness,  clothing,  and 
grooming  equipment  are  to  be  taken  charge  of  by  the  veterinary 
surgeon,  who  keeps  them  in  a  special  place,  and  does  not  allow  them  to 
be  issued  until  they  are  disinfected. 

The  two  Horses  which  stood  on  each  side  of  the  affected  one  are  con- 
sidered suspected,  and  are  to  be  kept  in  a  special  stable,  if  possible;  if 
this  cannot  be  done,  then  they  must  be  moved  to  the  end  stalls  of  their 
stable  and  carefully  watched  ;  the  veterinary  surgeon  visiting  them 
every  day,  and  keeping  them  under  observation  for  ten  days.  The 
three  stalls  rendered  vacant  by  the  removal  of  these  Horses  must  be 
disinfected,  the  veterinary  surgeon  directing  this  operation. 

When  mange  prevails  in  a  regiment,  and,  because  of  the  number  of 
Horses  attacked,  it  assumes  an  epizootic  character,  the  veterinary 
surgeon  should  exercise  a  minute  watchfulness  over  all  of  them.  Every 
day  he  will  attend  stables  and  successively  examine  the  Horses,  paving 
particular  attention  to  the  mane,  root  of  the  tail,  and  the  inner  surface 
of  the  limbs  ;  he  will  also  advise  the  officers — commissioned  and  non- 
commissioned— to  report  any  Horses  which  rub  themselves. 

In  this  situation,  every  Horse  which  shows  depilations  and  exhibits 
the  slightest  signs  of  itching  should  be  considered  suspected,  removed 
from  the  ranks  and  isolated,  its  stall  being  cleansed  and  disinfected. 

Two  stables  at  least  should  be  placed  at  the  disposal  of  the  veterinary 
service— one  for  the  Horses  affected  with  mange  before  their  treatment, 
where  they  will  be  clipped  and  dressed  ;  the  other  for  the  reception  of 
the  Horses  immediately  after  the  application  of  the  antipsoric  remedy, 
and  where  they  will  remain  until  they  are  cured.  No  matter  how  much 
or  how  little  a  Horse  may  be  affected,  it  should  be  clipped  and  dressed 
all  over  the  body. 

The  most  certain  and  simplest  treatment  to  employ  in  these  circum- 
stances is  the  mixture  of  equal  parts  of  petroleum,  benzine  and  oil 
of  earth-nut  (arachis  hjipogea).  It  is  merely  applied  to  the  skin  without 
friction,  and  its  irritant  action  may  of  course  be  diminishied  by  increasing 
the  proportion  of  oil. 

The  hair  which  has  been  removed  should  be  gathered  into  a  corner 
of  the  stable,  well  wetted  with  a  1  per  cent,  solution  of  carbolic  acid, 
then  removed  to  a  distant  place  and  deeply  buried. 

After  the  Horses  are  cured,  they  are  placed  under  observation  in  the 
infirmary  stables — or  a  special  stable  if  there  is  one  disposable,  and  they 
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should  not  be  sent  to  duty  until  all  traces  of  the  disease  and  treatment 
have  disappeared — that  is,  when  the  skin  has  regained  its  suppleness, 
and  the  hair  has  begun  to  grow  everywhere. 

A  Ministerial  circular  of  January  6,  1872,  states  that  no  Horse 
suspected  of,  or  affected  with  a  contagious  disease,  is  to  go  on  the  line  of 
march. 

In  armies  on  a  campaign,  Horses  affected  with,  or  suspected  of  con- 
tagious diseases  are  to  be  immediately  separated  from  the  others,  and 
the  authorities  of  the  localities  in  which  they  are  halted  are  to  be 
informed  of  the  malady.  Horses  affected  with  mange  are  to  be  sent — 
with  all  their  equipment — to  special  depots,  which  are  to  be  established 
only  for  Horses  suffering  from  diseases  of  this  kind,  in  farms  or  villages 
outside  the  lines  of  communication  and  marching  routes.  Horses 
which  are  cured  will  not  leave  these  depots  to  join  their  corps  until  all 
traces  of  the  disease  and  of  treatment  are  effaced,  and  their  equipment 
has  been  thoroughly  and  completely  disinfected. 

Note  B  indicates  the  means  of  disinfection  to  employ  in  cases  of 
contagious  disease. 

1.  Disinfection  of  Stables  and  their  Contents. — "Whether  it  concerns  an 
entire  stable,  or  only  a  portion  of  it  which  has  been  occupied  by  mangy 
or  suspected  Horses,  the  litter  should  be  carefully  removed  therefrom 
and  deeply  buried  in  the  manure-heap.  Then  the  interstices  in  the 
floor,  internal  surface  of  the  walls,  mangers,  and  hay-racks  should  be 
scraped  and  thoroughly  cleansed.  A  general  washing  with  water  as  hot 
as  possible,  must  be  done  immediately  afterwards,  in  order  to  remove 
all  the  dirt  that  the  scraping  has  left.  This  operation  must  be  followed, 
a  few  hours  later,  by  a  washing  of  chloride  of  lime— 1  pound  to 
120  gallons  of  water.  Next  day  the  walls,  mangers,  racks,  etc.,  are  to 
be  whitewashed  with  lime,  which  is  also  to  be  spread  over  the  floor. 
If  the  latter  is  macadamized  or  laid  in  concrete,  it  is  necessary  to 
scrape  it  well,  and  even  to  repick  it,  according  to  its  state  of  preservation. 
If  the  whole  of  the  stable  has  been  disinfected,  the  windows  and 
doors  should  be  opened  in  order  to  dissipate  the  damp. 

The  stables  or  places  so  disinfected  should  not  be  reoccupied  within 
eight  to  ten  days. 

With  regard  to  the  articles  in  the  stable — such  as  the  bales,  corn- 
chests,  forks,  shovels,  buckets,  troughs,  etc.,  they  should  also  be  scraped, 
well  washed  with  water  and  afterwards  with  chloride  of  lime,  and 
allowed  to  dry  before  being  used  again. 

2.  Disinfection  of  Equipment. — The  bridles,  bridoons,  and  head-collars 
should  be  taken  to  pieces,  and  the  accessories  removed  from  the  saddle. 
All  the  parts  of  leather  or  hide,  thus  separated,  are  to  be  washed  one 
by  one,  and  repeatedly,  with  a  hard  brush,  and  frequently  dipped  in  a 
solution  of  chloride  of  lime  (1  pound  in  a  bucket  containing  2  gallons  of 
water).  Those  parts  which  have  been  immediately  in  contact  with  the 
animal's  body  should  receive  particular  attention.  As  each  article  is 
washed  with  the  lessive,  it  is  thrown  into  a  bucket  of  water,  from 
which  it  is  taken,  dried,  and  dressed  with  neat's-foot  oil.  The  parts 
which  are  not  to  be  oiled  should  be  dried  in  the  shade. 

Those  parts  which  are  of  cloth  or  linen,  as  well  as  iron  articles — 
bridle-bits,  curb-chains,  stirrups,  rugs,  surcingles,  etc. — arc  steeped  for 
three  or  four  minutes  in  boiling  water. 

As  a  rule,  all  articles  that  will  not  be  damaged  thereby  should  be 
disinfected  by  a  few  minutes'  immersion  in  boiling  water ;  otherwise, 
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they  ought  to  be  lessived  in  chlorinated  water  and  immediately  after 
washed  in  clean  water. 

Those  parts  of  the  saddle  which  cannot  be  disinfected — such  as  the 
pannels,  etc. — should  be  replaced. 

3,  Disinfection  of  Mens  Effects  and  Grooming  Kit. — The  combs  and 
brushes  of  the  men  who  attend  to  these  Horses,  and  the  clothes  they 
wear,  should  be  passed  through  boiling  water. 

The  grooming  tools  used  on  mangy  Horses  ought  to  be  disinfected 
by  a  few  minutes'  immersion  in  boiling  water. 

2.  Psoro2)tic  Scabies. 

Synonyms. — The  Bouvicux  of  the  hippiatrists ;  the  Gale  humicle  of 
La  Gueriuiere  ;  the  Gale  par  acare  of  Huzard,  jun.  ;  the  Gale  clermato- 
dectiqice  of  Delafond. 

This  form  of  scabies  has  been  the  longest  known,  and  is  the  most 
common.  It  affects  the  Horse,  Ass,  and  Mule,  and  sometimes  prevails 
epizootically. 

According  to  Delafond  and  Bourguignon — who  have  thrown  much 
light  on  the  history  of  this  malady — like  the  majority  of  the  forms  of 
psora,  the  parasite  of  this  form  (Psoroptes  communis,  var.  equi)  was 
observed  about  the  middle  of  the  last  century  by  Lonting ;  but  the  first 
illustration  of  it  vv'as  by  Gohier  and  Saint-Didier,  and  was  presented  to 
the  Agricultural  Society  of  Lyons  in  1813  ;  then  came  the  drawings  of 
it  by  I3osc  in  181G,  in  the  Dictionnairc  des  Sciences  Mklicales  ;  after- 
wards those  of  Easpail  in  1833,  of  Hertwig  and  Hering  in  1835,  of 
Gervais  in  1841,  of  Dujardin  in  1848,  and  of  Gerlach  in  1857. 

Symptoms. — Psoroptic  scabies  of  the  Horse  may  appear  on  any  part 
of  the  body  except  the  extremity  of  the  limbs  ;  but  it  more  especially 
affects  the  upper  part  of  the  neck— at  the  root  of  the  mane— the  poll, 
and  the  tail ;  and  as  it  immediately  givesjises  to  pruritus,  attention  is 
often  directed  at  first  to  the  state  of  the  long  hairs,  which  are  mixed 
and  rubbed.  The  pruritus  has  the  same  characters  as  that  of  sarcoptic 
scabies. 

The  first  alteration  noticed  is  in  the  form  of  small  papules — which  are 
red  on  the  non-pigmented  parts  of  the  skin — from  7  mm.  to  8  mm.  in 
diameter,  and  2  mm.  to  3  mm.  high.  At  their  summit  the  epidermis 
on  these  papules  is  raised  by  an  accumulation  of  serosity,  which  quickly 
causes  it  to  be  broken,  and  from  this  results  a  crust,  owing  to  the  dessi- 
cation  of  the  fluid ;  but  as  this  continues  to  exude,  the  crust  becomes 
thicker  in  mixing  with  the  epithelial  debris,  and  remains  moist  and 
viscid— a  feature  that  distinguishes  it  from  the  always  dry  and  fur- 
furaceous  crust  of  sarcoptic  scabies. 

As  each  vesico-pustule  is  the  result  of  the  puncture  of  a  Psoropt,  and 
as  the  parasites  live  in  agglomerated  colonies  on  the  surface  of  the 
epidermis,  these  punctures  are  made  near  each  other  and  become 
multiplied  as  the  Psoroptes  increase  in  numbers,  until  at  last  they 
are  confluent,  and  form  veritable  plates  of  crusts. 
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The  rubbings  that  the  patient  energetically  practises  against  every- 
thing within  reach,  contribute  to  the  inflammation  of  the  skin,  to  the 
abundance  of  crusts,  and  to  the  formation  of  sores  and  ulcers.  The 
crusts  themselves — which  are  naturally  of  a  light-yellow  tint — are  often 
red  or  dark-coloured,  from  the  blood  impregnating  them.  The  hairs 
become  uprooted,  and  fall  off  during  the  rubbing  or  grooming,  leaving 
a  smooth,  shining,  greasy  patch.  The  skin  is  infiltrated,  thickened,  and 
hard,  as  well  as  wrinkled  where  the  subjacent  connective  tissue  will 
permit  it  to  be  so.  The  crusts  are  agglutinated  together,  and  become 
more  and  more  abundant,  adhering  more  or  less  closely  to  the  surface 
of  the  derma. 

Contrary  to  what  occurs  with  the  Sarcopt,  the  Psoropt  seeks  the  parts 
sheltered  by  the  long  hairs,  notwithstanding  the  thickness  of  the  skin 
at  the  parts.  The  progress  of  the  troubles  that  it  excites  are  more 
important,  owing  more  to  the  increasing  gravity  of  the  local  alterations, 
than  because  of  the  rapidity  of  extension  of  the  disease.  A  large  super- 
ficies of  skin  may  still  remain  intact,  while  serious  changes  are  accumu- 
lating in  a  short  time  around  the  primary  point  of  invasion.  The 
regions  in  which  the  disease  remains  at  first  for  a  long  time  localized, 
are  the  forelock,  mane,  and  base  of  the  tail ;  then  it  extends  to  the 
submaxillary  space,  the  breast,  and  the  internal  surface  of  the  thighs 
and  neighbourhood  of  the  prepuce.  It  increases  by  a  regular  extension, 
the  limits  of  the  patches  incessantly  growing,  but  not  in  the  diffuse 
manner  seen  in  sarcoptic  scabies.  It  may  be  transplanted  by  grooming 
to  any  part  of  the  body,  but  its  extension  is  always  centrifugal. 

The  upper  part  (or  ridge)  of  the  neck  affected  with  sarcoptic  scabies 
is  thickened,  infiltrated,  marked  by  large  transverse  folds,  partially 
depilated,  or  covered  by  very  short  hairs  mixed  with  some  long  ones ; 
while  crusts  are  extended  over  them,  and  in  the  deep  furrows  between 
these  folds  exudes  an  abundance  of  viscid,  often  foBtid  serosity,  that, 
in  summer,  may  contain  the  larvae  of  Muscidae.  This  localization  of 
the  disease  has  received  the  name  (in  France)  of  Bouvieux. 

The  presence  of  the  Psoroptes  gives  to  all  the  symptoms  their  precise 
significance.  They  are  always  in  great  numbers  at  the  points  invaded, 
and  are  readily  found  beneath  the  crusts,  especially  towards  the  limits 
of  the  patches.  In  examining  scrapings  from  these  parts  on  black 
paper,  by  means  of  a  magnifying-glass,  or  even  with  the  unaided  eye, 
numerous  Psoroptes  will  be  seen  moving  about  actively,  in  all  phases 
of  development,  and  often  in  a  state  of  copulation  (Figs.  63,  73,  Ti,  75, 
76). 

Course,  Duration,  and  Termination. — Sarcoptic  scabies  progresses 
slowly,  and  very  rarely  invades  the  whole  surface  of  the  body.  While 
at  the  end  of  a  month  the  Sarcoptes  will  have  spread  to  the  most 
distant  parts  of  the  skin,  the  Psoroptes  at  this  time  will  be  still  located 
at   the  upper  part  of  the  neck   or  base  of  the  tail,  where  they  had 
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established  their  first  colony.  No  fixed  duration  can  be  assigned  to 
this  form  of  scabies,  even  approximately  ;  but  in  any  case  it  has  no 
tendency  towards  a  spontaneous  cure.  If  it  is  admitted  that  it  could 
cause  death  by  marasmus  when  it  becomes  absolutely  generalized, 
instances  might  be  given  of  Horses  allowed  by  their  owners  to  fall  into 
this  miserable  condition. 

Etiology,  Contagion. — It  has  been  already  mentioned  (p.  118)  that 
of  the  three  kinds  of  psoric  Acarina,  the  Psoroptes  are  those  which 
secrete  the  most  acrid  fluid,  and  this  explains  the  intensity  of  their 
morbid  effects.  Psoroptic  scabies,  like  the  other  forms,  can  only  be 
developed  by  contagion  ;  so  that  there  is  no  occasion  to  take  predis- 
position into  account ;  and  uncleanliness,  from  whatever  cause,  can 
alone  play  a  preparatory  part. 

Contagion  is  effected  in  the  same  extrinsic  conditions  as  in  sarcoptic 
scabies  ;  it  is  as  much  more  active  as  the  contagiferous  animal  is 
seriously  affected. 

"With  regard  to  the  persistency  of  contagion  in  articles  coming  from 
mangy  Horses,  the  experiments  of  Gerlach  have  shown  that  the  vital 
resistance  of  the  Psoropt  exceeds  that  of  the  Sarcopt.  Eemoved  from 
its  host,  it  lived  from  ten  to  fourteen  days  in  a  dry  atmosphere,  and 
from  twenty  to  thirty  in  a  stable.  Plunged  into  a  state  of  apparent 
death,  it  may  yet  at  the  end  of  six  to  eight  weeks  be  revived  by  means 
of  heat  and  humidity,  though  it  will  not  recover  so  much  as  to  be  able 
to  puncture  the  skin.  Fecundated  females  have  a  greater  vital 
resistance  than  the  males,  and  the  latter  than  non- fecundated 
females. 

The  majority  of  the  experiments  appears  to  demonstrate  that  it  is 
always  from  the  Horse  that  the  Horse  receives  the  original  Psoropt 
that  invades  it.  Gohier  vainly  endeavoured  to  transmit  the  scabies  of 
the  Ox  to  Horses  and  Asses,  and  Delafond  also  failed  with  the  Psoroptes 
of  the  Sheep  conveyed  to  the  Horse.  Nevertheless,  if  Hosseus  has  un- 
successfully attempted  to  transmit  the  Psoroptes  from  the  ear  of  the 
Eabbit  to  Horses,  Mathieu  has,  in  the  same  conditions,  obtained  a 
positive  result.  On  the  other  hand,  facts  given  by  Cagny  and  by  Cadeac 
would  lead  to  the  belief  that,  in  some  circumstances,  the  psoroptic 
scabies  of  the  Horse  may  have  its  origin  in  the  auricular  acariasis  of 
the  Eabbit  (see  Parasitic  Diseases  of  the  Ear). 

When  placed  on  the  skin  of  Man,  the  Psoroptes  cause  a  violent 
pruritus ;  but  they  never  give  rise  to  a  psoric  eruption ,  and  soon  disappear. 
Gerlach  could  not  succeed  in  transmitting  the  psoroptic  scabies  of  the 
Horse  to  the  Sheep  and  Ox  ;  and  Delafond  also  failed  with  the  latter 
animal,  notwithstanding  the  apparent  identity  of  the  Psoroptes  that  the 
Horse  and  Sheep  may  harbour.  Experiments  of  transmission  made 
with  the  Pig,  Dog,  and  Cat  have  always  given  a  negative  result. 

Diagnosis. — What  has  been  said  with  respect  to  the  symptoms  of 
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sarcoptic  and  psoroptic  scabies,  and  the  resemblance  that  has  been 
spoken  of  when  alluding  to  the  differential  diagnosis  of  the  former,  will 
enable  us  to  dispense  with  further  reference  to  this  point.  The  differ- 
ence between  this  form  and  symbiotic  scabies  has  also  been  sufficiently 
indicated  (p.  129). 

The  usual  readiness  with  which  the  parasite  can  be  found  renders 
diagnosis  easy.  At  the  commencenient  of  the  affection,  its  presence 
may  be  demonstrated  in  fixing  the  crust  on  the  arm  of  a  Man ;  in  one 
or  two  hours  afterwards  a  pricking  sensation  will  be  experienced  in  the 
part,  due  to  the  punctures  of  the  Insect. 

It  should  always  be  remembered  that  the  three  forms  of  scabies  may 
co-exist  on  a  Horse,  although  simultaneousness  of  two  of  the  types  is 
absolutely  rare.  Psoroptic  scabies  may  also  be  mistaken  for  pityriasis — 
the  principal  form  of  the  Ronvieux  of  the  hippiatrists — and  which  often 
affects  the  upper  border  of  the  neck  and  root  of  the  tail  of  dirty  horses  ; 
it  also  often  coincides  with  phthiriasis,  of  which  it  is  then  only  a  mani- 
festation. And,  besides,  it  may  be  distinguished  from  psoroptic  scabies 
by  its  chronicity,  its  slight  tendency  to  extend,  the  trifling  pruritus,  and, 
above  all,  by  the  absence  of  the  Psoroptes. 

Prognosis. — Psoroptic  scabies  is  a  much  less  serious  affection  than 
sarcoptic  scabies.  Its  extension  is  less  rapid,  it  is  much  longer  localized, 
is  not  so  frequently  epizootic,  is  much  more  easily  combated,  and 
rapidly  yields  to  proper  treatment.  The  skin  often  retains,  for  an 
indefinite  time  after  the  disease  has  been  cured,  the  morbid  thickness 
it  had  acquired,  and  many  of  the  hairs  are  not  reproduced. 

Pathological  Anatomy. — There  is  nothing  particular  in  the  descrip- 
tion given  by  Delafond  and  Bourguignon  of  the  morbid  lesions  of  the 
psoroptic  scabies  of  the  Horse  ;  it  applies  to  all  the  irritations  of  the 
skin,  and  is  subordinate  to  the  intensity  of  these. 

Treatment.— The  same  prophylactic,  hygienic,  and  therapeutic 
measures  are  necessary  for  this  form  of  scabies  as  for  the  sarcoptic 
form.  Failure  is  rare,  and  the  treatment  may  even  be  more  simple, 
as  it  can  be  limited  to  the  affected  parts,  or  be  only  extended  for  a  little 
distance  on  the  healthy  skin  surrounding  these  ;  while,  in  order  not  to 
disfigure  the  animal,  portions  of  the  hair  of  the  mane  and  tail  can  be 
allowed  to  remain.  On  the  neck,  only  the  hair  in  the  furrows  of  the 
skin  is  removed  with  scissors,  that  on  the  summit  of  the  ridges  being 
left.  At  the  tail,  transverse  cuts  are  made  through  the  hairs,  so  as  to 
leave  wide  lines  on  the  most  affected  places  ;  these  will  allow  the  air  to 
circulate  more  readily  among  the  hairs,  and  so  to  dry  the  crusts, 
rendering  cleansing  and  the  application  of  remedies  more  easy. 

With  respect  to  remedies,  these,  from  motives  of  economy  and  in 
view  of  limited  employment,  should  have  vegetable  tar  as  their  base ; 
though  this  does  not  answer  for  sarcoptic  scabies,  in  which,  the  applica- 
tion being  of  necessity  general,  the  animal  would  be  exposed        the 
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danger  of  cutaneous  asphyxia.  This  tar  is  generally  mixed  warm  with 
soft  soap  (2  parts  of  the  first  to  1  of  the  second),  and  it  is  rubbed  into 
the  patches  on  the  skin  by  means  of  a  brush,  without  making  the  appU- 
cation  general.  This  remedy  has  the  inconvenience  of  soiling  the  skin, 
but  the  same  objection  applies  to  the  cade-oil.^  It  is  only  used  for 
common  Horses,  and,  in  general,  recourse  is  had  to  one  or  other  of  the 
remedies  indicated  for  sarcoptic  scabies. 

3.  Symbiotic  Scabies. 

This  form  of  scabies — the  Gale  du  pied  (of  the  French),  the  Fussrdude 
of  Gerlach — was  first  described  by  Gerlach  in  1857,  and  was  subse- 
quently studied  by  Delafond  and  Bourguignon.  It  is  due  to  the  common 
Symbiot  (Figs.  77,  78,  79). 

Symptoms. — The  disease  commences  at  the  fetlocks  and  pasterns — 
chiefly  those  of  the  posterior  limbs.  It  afterwards  reaches  the  shanks, 
hocks,  and  knees,  rarely  extending  to  the  body  or  croup.  It  is  indi- 
cated by  signs  of  itching,  which  are  much  less  active  than  in  the  two 
preceding  forms,  and  are  more  particularly  noticeable  during  the  night, 
and  while  resting  after  work.  The  Horse  stamps,  rubs  one  leg  against 
he  other,  endeavours  to  bite  the  limbs,  and  kicks.  (Such  horses  are 
very  troublesome  to  shoe,  as  they  try  to  rub  the  aflected  leg  while  the 
sheer  is  holding  it  up,  and  therefore  he  is  much  pulled  about.) 

In  a  variable  time — sometimes  several  months — the  region  affected  is 
covered  by  an  abundant  epidermic  desquamation,  in  the  midst  of  which 
the  Symbiotes  are  readily  discovered ;  the  hairs  are  shed,  and  in  the 
parts  Hmiting  the  depilations  they  can  easily  be  pulled  out  in  tufts, 
leaving  the  subjacent  skin  bare  and  smooth.  At  a  later  period,  the  skin 
becomes  thickened  and  exudes  ;  crusts  of  variable  thickness  form,  and 
cracks  appear  in  the  hollow  of  the  pastern,  which  may  granulate  and 
become  somewhat  serious. 

(Coarse-bred,  heavy  Horses  are  generally  those  most  liable  to  become 
affected,  the  thick  hairy  legs  affording  good  shelter  for  the  parasite. 
The  skin  is  scurfy  and  the  hair  much  broken  and  woolly.) 

Symbiotic  scabies  follows  an  extremely  slow  course,  and  a  Horse 
must  be  greatly  neglected  by  its  owner,  even  for  several  years,  before 
the  disease  invades  the  upper  part  of  the  limbs  and  the  trunk.  It 
shows  itself  almost  exclusively  during  the  winter — not  that  the  Sym- 
biotes abandon  their  host  during  the  summer,  but  probably  because, 
during  this  season,  the  natural  excretions  of  the  skin  dispense  with  the 
necessity  for  actively  pricking  it,  in  order  to  excite  the  exudation  of 
nutritive  fluid. 

The  disease  may  persist  for  several  years  if  the  Horses  are  badly 

(^  This  cade-oil— 0^e«m  Cadimum,  or  Pii/^e^ceum — is  much  employed  in  France  and 
Germany.  Ic  la  the  aromatic  tarry  oil  obtained  by  the  dry  distillation  of  the  wood  of 
Juniperus  Oi:yctdi  u-s.) 
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groomed.  The  skiu  then  becomes  infiltrated,  and  cracks  more  or  less 
deeply  in  the  hollow  of  the  pastern  and  above  the  fetlock ;  in  the  course 
of  time  the  papillic  of  the  derma  become  hypertrophied,  and  this  is 
shown  by  round  or  conical  prominences  close  together,  and  covered  by 
a  smooth  and  shining  epidermic  layer.  These  increase  in  volume  ;  and 
in  the  furrows  between  them  appears  a  foetid,  sero-purulent  matter, 
chiefly  composed  of  serosity  and  a  mass  of  epidermic  cells.  In  this 
product,  the  Symbiotes  of  all  ages — males  and  females — are  found  in 
considerable  numbers,  as  well  as  their  eggs,  the  debris  of  their  moultings, 
and  their  excrements. 

Etiolog"y,  Contagion. — Symbiotic  scabies  is  never  seen  in  well-bred 
Horses,  because  of  the  orderly  way  in  which  they  are  kept,  and  the 
fineness  of  the  hair  on  their  legs.  It  is  the  appanage  of  common  Horses, 
which  have  coarse  long  hairs  on  their  limbs,  and  the  skin  is  always 
dirty.  This  is  the  reason  why  it  is  most  frequently  seen  on  young 
Horses  which,  not  yet  at  work,  ai-e  not  regularly  groomed ;  as  well  as 
on  old  worn-out  animals  which  have  fallen  into  cai-eless  hands,  and 
which  are  near  their  final  stage— the  knacker's  estabUshment. 

Contagion  is  effected  by  grooming  articles,  but  more  especially  by 
litter,  in  which  the  Symbiotes  may  live  for  a  long  time.  Gerlach  has 
kept  them  with  cinists  in  a  warm  place,  and  at  the  end  of  ten  to  twelve 
days  they  appeared  to  be  dead ;  but  heat  and  moisture  rendered  them 
active  in  fourteen  days.  In  the  spring,  or  in  a  place  not  warm,  they 
have  succumbed  in  fourteen  days,  and  in  fifteen  in  a  stable.  Delafond 
and  Bourguignon  have  kept  them  alive  from  sixty  to  sixty-five  days,  in 
boxes  placed  in  a  stable,  with  a  temperature  of  14°  to  15°  Cent.  (57-2" 
to  59°  Fahr.),  care  being  taken  to  renew  the  air  in  the  box  and  to  main- 
tain a  proper  amount  of  humidity. 

The  disease  owes  its  extension  to  transmission  from  diseased  to 
healthy  Horses.  The  Symbiot  of  the  Ox  conveyed  to  the  Horse,  dis- 
appears without  attacking  the  skiu  ;  while  that  of  the  Horse  transplanted 
to  Man,  and  other  creatures  than  the  equine  species,  has  produced  no 
results. 

Symbiotic  scabies  is  the  least  contagious  of  the  three  forms  of  equine 
scabies,  as  the  Symbiot  has  little  tendency  to  emigrate,  often  remaining 
localized  on  one  limb,  or  on  two  anterior  or  posterior  limbs.  Gerard 
and  Eailliet  completely  failed  in  their  well-conducted  attempts  to 
develop  the  disease  on  Horses,  by  depositing  the  parasites  in  the  hollow 
of  the  pasterns.  It  is  true  that  they  experimented  with  old  horses  ; 
and  Eailliet  is  inclined  to  believe  that  the  disease  is  proper  to  young 
Horses,  the  cases  recorded  as  occurring  among  old  Horses  being  due  to 
the  persistence  of  the  malady  from  their  earlier  years. ^ 

Diagnosis. — With  regard  to  this,  there  is  nothing  to  be  added  to 

'  J.  Gerard.  Recueilde  M^d.  Vet^rinaire,  1871,  p.  402.  —  Railliet.  Socic^te  Centr. 
de  Med.  Vet(irinairo.     Reciieil  de  Mi^d.  Vet^rinaire,  1879,  p.  222. 
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what  has  been  already  said  concerning  sarcoj^tic  and  i^soroptic  scabies. 
The  markedly  special  seat  of  symbiotic  scabies,  its  symptoms,  and  the 
facihty  with  which  the  parasites  are  always  found,  should  prevent  mis- 
takes, and  particularly  if  it  be  remembered  that  the  simultaneousness 
of  the  two  forms  of  scabies  is  possible. 

Prognosis. — This  disease — the  most  benignant  of  the  psor^  of  the 
Horse — only  persists  when  the  horse-owner  allows  it  to  do  so  ;  as  it  is 
most  easily  got  rid  of,  and  is  only  serious  when  complicated  with 
cracks  in  the  skin  and  papillary  growths,  which,  after  they  have  been 
cured,  often  leave  thick  cicatrices. 

Treatment. — To  prevent  the  somewhat  inactive  contagion  of  sym- 
biotic scabies,  it  is  well  to  isolate  the  affected  Horse,  or,  at  least,  to 
often  renew  its  litter  and  look  well  to  grooming,  for  cleanliness  is  always 
one  of  the  most  efficacious  of  the  curative  agents. 

The  hair  should  be  removed  as  close  as  possible  from  the  invaded 
regions,  and  even  a  little  beyond  them ;  then  the  brush  or  wisp  will 
remove,  along  with  the  crusts  and  scurf,  quantities  of  parasites  and  ova. 
The  whole  of  the  affected  parts  are  then  to  be  well  rubbed  with  soft 
soap,  which  should  be  allowed  to  remain  on  for  about  twenty  minutes, 
when  it  is  to  be  washed  off  with  warm  water,  and  the  skin  treated  with 
the  scraper  and  well  dried. 

The  antipsoric  medication  properly  prescribed  by  Delafond  and 
Bourguignon,  consists  of  friction  either  with  a  concentrated  decoction 

of  tobacco,  the  pomade  of  Helmerich,  or — which  is  more  expeditious 

benzine  or  oil  of  turpentine.  One,  two,  or  at  most  three,  rubbings  with 
one  or  other  of  these  agents  suffices  to  completely  cure  the  disease.  At 
the  Toulouse  Veterinary  School,  a  mixture  of  equal  parts  of  oil  of  petro- 
leum and  Hnseed-oil  are  employed.  A  mixture  of  Stockholm  tar  or  cade- 
oil  with  an  equal  part  of  soft  soap,  applied  warm  over  the  whole  of  the 
affected  surface,  gives  excellent  results  when  the  disease  is  chronic  ;  but 
when  it  is  accompanied  by  hypertrophy  of  the  papilla,  then  there 
should  be  applied,  and  more  than  once,  the  mixture  of  tar  and  soft 
soap,  to  which  should  be  added  1  to  2  drams  of  finely-powdered 
arsenious  acid  to  every  pound  of  the  mixture. 

B.— Scabies  of  Bovine  Animals. 

It  had  been  known  for  a  long  time  that  bovine  creatures  might  be 
affected  with  psora,  as  Delafond  and  Bourguignon  state  that  it  is  men- 
tioned in  the  writings  of  Columella,  who  lived  in  the  first  century  of  our 
era,  and  also  in  those  of  Vegetius.  Since  the  establishment  of  veterinary 
schools,  bovine  scabies  has  been  frequently  observed,  and  its  parasitic 
nature  has  been  clearly  recognised.  It  might  appear  at  first  sight  that 
the  Ox,  like  the  Horse,  should  be  affected  with  the  three  forms  of 
scabies,  of  which  the  pathogenic  agent  is  a  Sarcopt,  a  Psoropt,  and  a 
Symbiot. 
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1.  S  arc  op  tic  Scabies. 

Sarcoptic  scabies  of  the  Ox  is  only  incidentally  mentioned  here,  as  its 
history  is  limited  to  the  possibility  of  its  existence.  Grognier,  indeed, 
mentions  that  the  mangy  Horse  alluded  to  at  p.  142  communicated  its 
disease  not  only  to  several  people,  but  also  to  two  Cows  placed  along- 
side it  in  the  stable.  The  transmission  to  Man  demonstrated  the 
sarcoptic  nature  of  the  affection.  It  was  the  same  with  the  case 
recorded  by  Eobert  Fauvet :  the  mangy  horse  sold  to  a  miller  infected 
a  Cow  that  had  rubbed  its  neck  against  the  manger, 

Wallraff  has  reported  the  history  of  an  epizooty  of  mange  that  pre- 
vailed among  Goats  in  the  valley  of  Prilttigau,  Canton  of  Grisons.  The 
disease  was  communicated  to  Man,  and  was  therefore  sarcoptic ;  it  was 
transmitted  to  cattle  and  Horses.^  Delafond  produced  a  fugaceous 
form  of  mange  that  disappeared  spontaneously,  in  depositing  some 
Sarcoptes  from  a  diseased  Dog  on  the  skin  of  a  Bull  and  a  Calf. 

These  are  all  the  facts  that  are  known  of  the  sarcoptic  scabies  of  the 
Ox.  Kademacher^  relates  that  a  mangy  Cat,  which  was  in  the  habit  of 
resting  on  the  back  of  a  Cow,  infected  the  latter  ;  the  Cow  gave  the 
disease  to  a  servant,  and  she,  in  her  turn,  gave  it  to  all  the  family.  It 
will  be  shown  hereafter  that  the  scabies  of  the  Cat  can  be  conveyed  to 
Man  ;  but  as  it  is  due  to  the  Sarcoptes  minor,  and  not  to  *S'.  scahici,  the 
instance  given  by  Eademacher  cannot  be  accepted  as  of  equal  value — so 
far  as  the  history  of  bovine  sarcoptic  scabies  is  concerned — with  that  of 
equine  scabies,  due  to  the  S.  scabici.  For  the  same  reason,  the  incom- 
plete, and  even  inexact,  observation  of  Thudichum,-'  relative  to  the 
development  of  scabies  in  people  who  had  been  in  contact  with  a  mangy 
Cow,  cannot  be  utilized. 

2.  Psoroptic  Scabies. 

Synonyms.  —  Dcrmatocoptic  scabies  Roll ;  Gale  dermatodectique 
Delafond. 

History.* — According  to  Sauvages,  Linnajus  observed  on  cattle  a 
mange  that  was  caused  and  maintained  by  insects,  which  were  found 
located  in  the  tubercles  of  the  skin ;  but,  in  reality,  the  first  mention  of 
a  parasite — in  1813 — is  due  to  Dorfeuille,  a  veterin-ary  surgeon  at  Port- 
Sainte-Marie  (Lot-et-Garonne,  France^,  who  reported  his  discovery  to 
Gohier,  who,  in  the  following  year,  found  this  acarus  on  the  Hungarian 
cattle  which  the  Austrians  brought  in  large  numbers  with  their  army 
to  Lyons.  Gohier  did  not  remark  any  difference  between  this  animal- 
cule and  that  which  he  had  seen — the  Psoroptcs  communis — in  a  form 
of  mange  of  the  Horse.  After  long  search,  Delafond  in  1856  discovered 
this  parasite  on  English  and  Limousin  cattle,  at  the  same  time  that 
Gerlach  did  on  mangy  cattle  at  Bromberg.^     This  form  of  scabies  was 

1  Wallraff.     Repertorium  der  Thierheilkunde,  18.'J3. 

■•^  Rademacher.  Magazia  fiir  Thierheilkunde,  1842.  Cited  by  Delafond  and  Bour- 
guignon. 

^  Thudichum.  lUustr.  med.  Zeitung  de  Rubner,  1852  ;  and  Ann.  de  Med.  V^t^ri- 
naire.     Brussels,  1854,  p.  327. 

*  Sauvages.  Nosologic  Methodique.  Gouvion's  translation,  Paris,  1772,  IX.,  p.  439. 
—Gohier.  AI6m.  et  Observ.  sur  la  Chir.  et  la  MM..  Veler.,  I.,  1813,  p.  10;  II.,  1815, 
p.  123. — Gerlach.  Krdtze  nnd  Jiiiude,  Berlin,  1857. — Midler.  Magaz.  fiir  die 
gesamuite  Thierheilkunde,  XXVI.,  1860,  p.  90. 

(*  For  an  account  of  the  German  discovery  of  this  parasite  by  Gerlach  and  Miiller,  see 
my  work  on  'Veterinary  Sanitary  Science  and  Police,"  1875,  II.,  p.  427.) 
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again  seen  by  Miiller  in  1860,  and  since  that  time  it  has  been  observed 
at  intervals  on  French  cattle.  (The  disease  is  not  uncommon  in  the 
United  Kingdom.) 

Symptoms.— The  psoroptic  scabies  of  the  Ox  has  great  analogies 
with  the  same  form  in  the  Horse.  It  commences  at  the  root  of  the  tail 
or — though  less  frequently — at  the  neck  or  v^^ithers,  and  gradually 
extends  to  the  head,  back,  shoulders,  sides  of  the  chest,  and  finally 
invades  the  entire  surface  of  the  body,  except  the  limbs. 

There  is  violent  pruritus :  the  animal  scratches  and  rubs  itself  in 
every  possible  way,  and  often  causes  blood  to  flow  from  the  affected 
parts.  An  attentive  examination  discovers — at  the  place  where  the 
disease  commences — small,  miliary,  epidermic  elevations,  discrete  or 
confluent,  filled  with  serosity.  This  escapes,  agglutinates  the  hairs, 
dries,  and  gives  rise  to  very  adherent  crusts,  which  increase  in  number 
and  extent.  There  are  soon  seen  on  the  skin  numerous  patches  of 
mange — depilated,  borders  irregularly  festooned,  covered  with  thick, 
grayish,  scaly  or  lamellar  crusts.  Beneath  and  between  these  crusts 
the  Psorptes  multiply.  They  can  be  readily  seen  by  the  naked  eye,  or 
by  means  of  a  lens,  in  spreading  skin-scrapings  on  black  paper  in  a 
warm  place.  The  skin  itself,  when  freed  from  crusts,  is  seen  to  be 
depilated,  thickened,  hard,  dry,  and  cracked,  with  thick  folds  on  the 
sides  of  the  neck,  shoulders,  and  chest. 

In  serious  and  neglected  cases  ulceration  may  ensue,  due  more 
especially  to  the  continual  rubbing.  The  animals  then  fall  into  a  state 
of  extreme  cachexia ;  the  superficial  lymphatic  glands  in  the  adjacent 
regions  are  hard  and  prominent,  but  not  painful ;  and  death  is  the 
sequel  to  this  miserable  condition. 

Gerlach  and  Miiller  have  remarked  on  the  modifications  occurring  in 
this  form  of  scabies  by  change  of  season.  On  a  farm  in  the  circle  of 
Inowraclaw,  the  disease  prevailed  among  the  cattle  every  year,  com- 
mencing towards  the  end  of  autumn  when  the  animals  began  to  be 
housed,  reaching  its  maximum  in  February,  and  diminishing  in  spring, 
when  the  Oxen  were  employed  at  labour ;  the  crusts  then  became 
detached,  the  hairs  grew,  and  there  only  remained  a  few  bare  patches 
at  the  root  of  the  tail  and  on  the  neck,  while  around  the  horns  and  on 
the  neck  epidermic  scales  were  abundant.  The  train  of  symptoms 
reappeared  each  autumn.  Gerlach  and  Miiller  recognised  that  the 
Psoroptes  persisted  in  summer,  although  the  Oxen  appeared  to  be 
cured ;  the  parasites  were  in  great  numbers  on  the  neck  and  around 
the  horns,  and  Symbiotes  were  mixed  with  them. 

It  would  appear  from  these  facts,  that  the  residence  of  the  Oxen  in 
warm  stables  during  the  winter  favours  the  development  of  the 
parasites. 

Etiology,  Contagfion. — The  immediate  cause  of  this  scabies  is  the 
Psoroptes    communis,    var.    bovis.     Conveyed    to    healthy    animals,  it 
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develops  the  same  disease  on  them.  It  may,  nevertheless,  be  admitted 
that  poverty  and  uncleanliness  are  predisposing  causes  ;  and  it  has 
been  shown  that  dwelling  in  a  stable  during  winter  favours  the 
development  of  this  malady,  while  living  in  the  open  air  during  the 
summer  does  not. 

May  the  Ox  contract  the  psoroptic  scabies  of  other  domesticated 
animals  with  which  it  comes  in  contact  ?  Gohier  and  Carrere^  have 
reported  affirmative  facts,  in  which  Cows  have  acquired  the  disease 
after  being — for  a  variable  period — beside  a  mangy  horse.  But  they 
have  not  given  details  as  to  the  characters  of  this  psora,  either  on  the 
Horse  or  the  Cows ;  so  that  it  is  impossible  to  give  an  opinion  as  to 
whether  it  was  this,  or  one  of  the  other  forms  of  scabies.  The  experi- 
ments with  regard  to  the  transmission  of  psoroptic  scabies  from  the 
Horse  to  the  Ox,  made  by  Gerlach,  and  more  especially  by  Delafond, 
carried  out  under  the  most  satisfactory  conditions,  have  always  yielded 
negative  results — ^Delafond  only  once  having  observed  a  fugitive  pruritus 
that  was  not  followed  by  scabies.  And  it  is  also  the  fact,  as  demon- 
strated by  the  experiments  of  Delafond,  that  the  Psorpt  of  the  Sheep 
cannot  be  acclimatized  on  the  Ox.  Only  on  two  occasions  in  five  did 
the  transplanted  parasites  attack  the  skin  of  the  calves  experimented 
upon — thin  crusts  were  formed,  but  the  Psoroptes  died  or  disappeared 
in  from  three  to  six  days.  Inversely,  attempts  at  transmission  of  the 
psoroptic  scabies  of  the  Ox  to  the  Horse  were  without  result  in  the 
hands  of  Gohier  and  of  Miiller. 

Diagnosis. — The  psoroptic  scabies  of  the  Ox  might,  in  one  of  its 
phases,  be  mistaken  for  certain  cutaneous  affections  which  somewhat 
resemble  it.  But  the  error  may  be  averted  by  a  careful  examination, 
which  will  decide  whether  or  not  the  Psoroptes — so  easily  found  and 
distinguished  from  every  other  parasite — is  present. 

The  j^htliiriasis  due  to  the  Ilccmatopinus  cur ystcrnus  or  II.  tenuirostris 
— which  are  very  pruriginous,  cause  depilations,  and  locate  themselves 
on  the  upper  part  of  the  neck  and  withers — is  easily  recognised  by  the 
presence  of  the  Lice  ;  but  as  it  may  coincide  with  scabies,  something 
more  than  a  superficial  examination  is  necessary.  However,  the  treat- 
ment usually  employed  against  the  parasitic  Insects  will  destroy 
Acarina. 

The  i)niriiio  that  results  from  heating  food,  or  the  transition  from  a 
poor  rdgivie  to  an  abundant  ration — and  which  also  often  appears  with- 
out any  appreciable  cause— may  extend  to  various  parts  of  the  body  or 
be  limited  to  some.  It  is  characterized  by  discrete  papules — which 
may  be  small  and  soft,  or  voluminous  and  hard — that  cause  a  violent 
pruritus,  particularly  when  the  body  is  heated.  In  consequence  of 
rubbing,  the  excoriated  papules  are  covered  with  blood-tinted  crusts, 

J  (Tohier.  Compte  Rendu  de  I'^cole  de  Lyon,  1817.  —  Carrfere.  Journal  des  Vet^r. 
du  Midi,  1838,  p.  241. 
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and  the  skin  is  thickened,  chafed,  moist,  and  depilated  in  patches.  This 
disease  may  quickly  subside  spontaneously,  but  it  may  also  continue 
for  months.  It  has  a  great  resemblance  to  scabies,  and  especially 
when  it  manifests  itself  on  several  animals  at  the  same  time  in  one 
place ;  then  contagion  might  be  suspected.  The  diagnosis  will  be 
decided  by  the  absence  of  acari,  and  by  the  utility  of  internal  treatment 
— alteratives,  purgative  salines,  arsenious  acid,  etc. 

In  tinea  tonsurans — which  is  contagious,  hke  scabies — the  patches 
invaded  by  the  Tricliophyton  are  always  circular,  and  have  limited 
dimensions — from  3  cm.  to  5  cm.  in  diameter ;  while  those  of  scabies 
are  irregular,  and  have  a  disposition  to  extend  along  the  body.  Besides, 
each  of  these  two  affections  has  its  own  proper  parasite,  the  presence 
of  which  fixes  the  diagnosis. 

Prognosis. — Psoroptic  scabies  in  the  Ox  can  only  become  serious 
when  it  has  been  absolutely  neglected,  and  the  cachexia  accompanying 
it  has  become  chronic ;  for  it  readily  yields  to  various  antipsoric 
remedies. 

Pathological  Anatomy.  —  G.  P.  Piana^  has  given  the  following 
resume  of  his  researches  into  the  lesions  of  the  psoroptic  scabies  of 
the  Ox. 

The  Psoroptes  induce  very  limited  exudative  inflammation  in  the 
regions  of  the  derma  corresponding  to  the  points  where  they  insert 
their  mandibles  in  the  epidermis  ;  the  exudate  resulting  from  each  of 
these  inflammations  is  infiltrated  between  the  cells  of  the  rete  muco- 
sum,  and  also  collects  in  the  substance  of  the  epidermis  itself.  This 
exudation  is  very  rich  in  leucocytes,  which,  owing  to  their  sarcodic 
movements,  become  insinuated — along  with  the  fluid  portion — between 
the  deeper  epidermic  cells. 

Consecutive  to  these  changes,  and  according  to  the  intensity  of  the 
dermal  inflammation,  the  alterations  may  assume  two  different  aspects. 
In  the  first,  the  formation  of  the  exudate  ceases,  and  new  epidermic 
layers  are  established  beneath  the  ah-eady  developed  exudative  masses, 
which  fall  off  afterwards  with  the  epidermic  scales.  In  the  other  case, 
the  exudation  continues,  and  the  product  already  accumulated  in  the 
substance  of  the  epidermis  continues,  until  it  causes  rupture  of  the 
horny  layer,  and  complete  destruction  of  the  rete  mucosum — hence 
more  marked  irritation  and  the  possible  formation  of  a  veritable  ulcer. 

When  the  punctures  of  the  Psoroptes  are  confluent,  instead  of  small 
and  distinct  inflammatory  points,  a  very  extensive  exudate  is  thrown 
out,  which,  in  drying,  forms  a  crust. 

Treatment. — The  curative  measures  indicated  for  the  psoroptic 
scabies  of  the  Horse  are  in  every  way  applicable  to  the  same  form  of 
psora  in  the  Ox.     Mercurial  preparations  should  on  no  account  be 

^  G.  P.  Plana.  Jiicerche  sidle  hnioni  istolo'jinche  ....  iiella  pdle  del  Bue  per  la 
Roijna  dermatodectka.     Giorn.  di  Anat.  Fisiol.  e  Patologia,  Pisa,  1878,  p.  287. 
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employed,  as  they  may  be  absorbed  and  cause  more  or  less  serious 
poisoning;  for  cattle  are  particularly  liable  to  hydrargyism,  and 
numerous  instances  are  recorded  to  prove  the  danger  incurred  from  the 
use  of  these  preparations.  These  dangers  are  due,  for  the  most  part,  to 
the  great  tendency  of  the  larger  ruminants  to  lick  themselves,  and 
especially  whenever  they  experience  any  itching  sensation.  In  ad- 
dition to  thej  mercuriaP preparations,  all  toxic  substances  —  such  as 
cantharides,  arsenic,  etc. — likely  to  create  another  disease  than  that  to 
be  combated,  should  be  absolutely  proscribed. 

3.  Symbiotic  Scabies. 

Synonyms,  History. — Dcrmatoj^hagic  scabies  Eoll,  Chorioptic  scabies 
Megnin.  This  form  of  scabies  is  very  rare  in  France,  but  it  has  been 
particularly  studied  in  Germany.  According  to  Gerlach,  the  first 
mention  of  the  acarus  which  produces  it  is  due  to  Kegelaar  in  1835. 
But  it  was  Hering,  of  Stuttgart,  who  was  the  first  to  make  known  in  a 
positive  manner,  in  1845,  this  form  of  psora,  and  who  described,  dis- 
tinguished, and  exactly  figured  the  Symbiot  tliat  lives  on  the  Ox.^  This 
study  was  undertaken  and  happily  developed  by  Gerlach  in  his  treatise 
on  scabies.  Delafond  and  Megnin  have  also,  though  rarely,  met  with 
the  Symbiot  of  the  Ox. 

Symptoms. — This  form  of  scabies  has  its  seat  almost  exclusively  at 
the  base  of  the  tail.  The  pruritus  is  moderate.  An  abundance  of  scurf 
covers  the  affected  part ;  the  hair  gradually  falls  off ;  then  crusts  and 
cracks  form,  which  are  inhabited  by  numerous  acari.  It  is  only  when 
cleanliness  of  the  skin  is  altogether  neglected,  that  the  disease  goes 
beyond  the  root  of  the  tail,  and  extends  to  the  back  and  neck  in  one 
direction,  and  to  the  perinaBum,  mamma?,  and  inner  surface  of  the 
thighs  in  the  other  direction.  In  general,  it  remains  localized  for  years 
at  the  base  of  the  tail  and  in  the  anal  fossa.  In  some  cases  observed 
by  Miiller,  during  the  summer  the  parasite  was  located  along  with 
Psoroptes  at  the  nape  of  the  neck. 

It  is  not  a  serious  malady  that  injures  the  health  of  the  afi"ected 
animals  to  any  sensible  extent,  unless,  by  neghgence — prolonged  for 
months,  or  even  years — it  is  allowed  to  spread  to  other  parts  of  the 
body.  Then,  owing  to  the  general  disturbance  in  the  cutaneous  func- 
tions, it  may  bring  on  anaemia  and  the  unthriftiness  observed  among 
such  animals. 

According  to  Johne,^  bovine  animals  often  have  the  Symbiotes  on 
their  posterior  pasterns  without  manifesting  the  shghtest  pruritus. 

Etiology,  Contagion. — Symbiotic  scabies  of  the  Ox  is  little  con- 
tagious. Diseased  cattle  have  been  known  to  cohabit  with  healthy 
ones  for  four  years  without  transmitting  the  disease.     It  is  not  con- 

1  E.  Hering.  Wlirtembergische  Naturwiss.  Jahrcsheftc,  I.,  1S45,  p.  S9';  and  Reper- 
torium  der  Thierheilkunde,  VI.,  1845,  p.  175. 

-  Johne.     Bericht  uber  d.  Veteriniirwesen  in  Sachsen  fiir  1877. 
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tagious  for  Man,  nor  for  the  other  domesticated  animals.  Deposited 
on  the  human  skin,  the  Symbiot  of  the  Ox  may  produce  a  few  red 
points  and  a  slight  itching,  but  these  phenomena  do  not  persist  beyond 
twelve  to  sixteen  hours. ^  Scurf  applied  in  the  pasterns  of  the  Horse 
causes  papules  and  pruritus  that  disappear  in  a  few  days. 

Inversely,  Delafond  and  Bourguignon  have,  on  two  occasions, 
deposited  a  large  number  of  Symbiotes  of  the  Horse — males  and  females 
of  all  ages — on  the  tail  and  around  the  anus  of  four  emaciated  and 
weakly  Cows ;  the  parasites  attacked  the  epidermis,  caused  scurf, 
and  produced  the  disease  ;  but  in  fifteen  days  afterwards  they  had  all 
disappeared,  and  the  scabies  was  cured  spontaneously  in  twenty  days. 

Dia^osis. — The  symbiotic  and  the  psor optic  scabies  are  difficult  to 
distinguish  from  each  other  at  their  commencement.  To  arrive  at  a 
sure  diagnosis,  prepared  by  the  differential  characters  of  the  lesions,  it 
is  indispensable  to  discover  the  parasite  by  means  of  the  microscope. 

A  superficial  examination  might  lead  to  the  supposition  that  sym- 
biotic scabies  was  the  phthiriasis  due  to  the  Trichodectes  scalaris,  when 
this  has  its  seat  on  the  posterior  parts  of  the  body  and  root  of  the  tail ; 
as  it  is  accompanied  by  a  furfuraceous  eruption,  depilation,  and  slight 
pruritus.  The  distinction  between  the  two  diseases  is  very  easy,  in- 
asmuch as  the  dimensions  of  the  Trichodectus  are  at  least  four  times 
greater  than  those  of  the  Symbiot,  and  their  specific  characters  are 
widely  different. 

The  tinea  tonsurans  of  the  calf  can  scarcely  be  mistaken  for  this 
scabies,  as  that  dermatomycosis  has  always  a  more  or  less  regularly 
circular  form. 

In  the  same  way,  pruri<jo  is  distinguished  by  the  character  indicated 
above,  apropos  of  the  psoroptic  scabies  of  the  Ox. 

Treatment. — The  treatment  of  this  form  of  scabies  does  not  require 
any  special  recommendation.  To  cure  it,  the  same  procedure  as  for 
psoroptic  scabies  of  the  Ox  will  suffice. 

C— Scabies  of  the  Sheep. 

The  Sheep,  like  the  Horse  and  Ox,  may  present  three  forms  of 
scabies — sarcoptic,  psoroptic,  and  symbiotic.  Living  in  flocks — which  is 
the  rule  with  ovine  animals — gives  to  their  psoras  a  particularly  serious 
character,  as  it  considerably  facilitates  contagion.  And  this  is  also 
increased  by  the  long  time  the  Htter  is  allowed  to  lie  in  the  sheep-folds, 
only  a  small  number  of  parasites  being  at  wide  intervals  carried  to  the 

1  Nevertheless,  Sch^r^m^tewsky,  according  to  Bogdanofif,  met  with  the  Symbiotes 
communis  var.  boviit,  more  than  twenty  times  on  the  skin  of  people  affected  \vith  itch 
(A.  Bogdanofif,  Bull,  de  la  Soc.  Imper.  des  Naturalistes  de  Moscou,  1864,  p.  341). 
Ziim  (Bericht  der  ■Med.  Gesellsch.  in  Leipzig,  1877,  p.  38)  asserts  that  he  has  seen  the 
same  acarian  on  the  skin  of  the  head  in  a  case  of  alopecia.  In  admitting  the  reality  of 
these  facts,  we  can  only  look  upon  them  as  simple  coincidences,  as  R.  Blanchard  has 
justly  remarked,  in  Tr.  de  Zoologie  medicale,  II.,  p.  322. 
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manure-pit.  Besides,  the  development  of  the  wool  fm-nishes  an  effi- 
cacious shelter  to  the  Acarina,  and  offers  great  opposition  to  the  action 
of  antipsoric  agents — difficulties  which  are  augmented  by  the  fact  of 
the  large  number  of  animals  that  the  shepherd  has  to  look  after,  and 
consequently  gives  rise  to  irregularity  in  the  effects  of  treatment.  All 
these  causes  explain  the  tendency  of  scabies  to  be  perpetuated  in  flocks 
which  these  diseases  have  invaded.  And  what  adds  still  further  to  their 
gravity,  is  the  circumstance  that  not  only  do  they  injure  the  health  of 
the  animals,  but  they  also  at  times  greatly  depreciate  the  value  of 
the  wool. 

These  various  reasons  account  for  the  large  amount  of  attention 
that  the  scabies  of  the  Sheep  has  received,  and  the  careful  studies  of 
which  they  have  been  the  object,  and  principally  with  regard  to 
treatment. 

They  will  also  justify  the  somewhat  detailed  allusion  we  will  make 
to  them  in  the  following  pages. 

1.  Sar Coptic  Scabies . 

This  form  of  scabies  has  been  for  a  long  time  designated  (in  France) 
Gale  dc  la  tetc,  Dartre  de  la  tete,  Teigne,  Vidrayue,  Lczard,  and  more 
especially  Noir-museau — a  name  also  given  to  an  ulcerous  affection  of 
lambs,  attacking  the  lips  and  around  them.  Jehan  de  Brie,^  in  the 
fourteenth  century,  named  it  Poacre.  '  Et  est  le  poacre  une  maladie  et 
maniere  de  rongne,  qui  prent  et  tient  es  museaux  des  brebis.'  But  until 
the  time  of  Delafond  no  one  knew  that  this  disease  was  a  real  psora, 
caused  by  the  Sarcoptes  scabiei,  var.  ovis.  It  was  in  1858  that  he  ob- 
serv^ed  it  on  Neapolitan  Sheep  brought  to  Paris  ;-  and  it  has  since  been 
described  by  Gerlach.-'  We  have  observed  it  in  the  neighbourhood  of 
Toulouse,  where  the  shepherds  call  it  Musarail.  In  Beauce  its  ordinary 
name  is  BecquSriau. 

Symptoms. — This  scabies  has  its  seat  almost  exclusively  on  the  head. 
It  appears  first  on  the  upper  lip  and  around  the  nostrils,  much  more 
rarely  on  the  eyelids  and  ears.  Later  it  extends  to  the  face,  forehead, 
cheeks  and  eyelids,  and  exceptionally  to  the  intermaxillary  space. 
According  to  Chabert,  '  it  is  only  when  the  disease  is  of  long  standing 
that  it  shows  itself  between  the  forelegs,  beneath  the  belly,  around 
the  joints,  and  especially  behind  the  knees,  the  hocks,  and  the  pasterns. 
In  this  way  it  differs,'  he  adds,  '  from  ordinary  scabies,  for  it  appears 
to  avoid  the  parts  covered  with  wool.'  Gerlach,  in  fact,  could  not 
succeed  in  developing  it  on  the  woolly  parts  of  Merino  Sheep  ;  and 
this  was  probably  due  to  the  abundance  of  yolk  in  these  regions,  for 

^  Le  vray  regime  et  gouuernement  des  Ben/ers  et  Bertjeres  :  compose  par  le  rastiqiie 
Jehan  de  Brie.     Edition  of  1542,  Paris,  Deniis  Jonot. 

-  Delafond.     Com.  Ken.  de  I'Academie  des  Sciences,  June  14,  1858. 

■'  Gerlach.  Sarcoptes- Rciude  des  Schafes,  Scabies  ovis  Sarcoptica.  Arcliiv  f.  wiss. 
und  prakt.  Thierheilkuude.    Berlin,  1877,  p.  326. 
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with  dry-wooled  Sheep— Zackel  Sheep,  Fat-tailed  Sheep,  and  the 
NeapoHtan  Sheep— the  malady  may  gradually  extend  all  over  the  body.i 
It  commences  by  an  eruption  of  small  vesicular  papules,  accom- 
panied by  violent  pruritus,  which  compels  the  animal  to  rub  itself 
against  everything  about  it,  and  less  frequently  to  scratch  itself  with 
its  hind-feet.  The  papules,  being  chafed  by  this  friction,  exude  a 
serosity  that,  in  drying,  forms  small,  hard  nodosities  adhering  to  the 
skin,  and  which  the  finger-nail  discovers  among  the  hair.  Cracks  may 
be  seen  on  the  ears  when  the  disease  begins  there.  The  multipUcation 
of  the  parasites  and  their  extension,  generaHze  the  disease  over  large 
surfaces.  The  anterior  surface  of  the  head  is  covered  with  crusts,  at 
first  thin,  but  becoming  afterwards  thick,  light-coloured  or  grayish, 
hard  and  adherent.  At  a  more  advanced  stage,  all  the  diseased  places 
merge  into  one,  and  the  Hps,  nostrils,  face,  cheeks,  forehead  and  ears  are 
a  vast  crusted  surface — dry,  thick,  and  made  even  by  repeated  rubbings. 
The  skin  is  thickened  and  raised  in  folds,  at  the  bottom  of  which 
are  fissures  and  cracks  that  bleed  at  first  and  then  cicatrize.  Delafond 
says  the  ears  may  have  sero-sanguinolent  cysts,  due  to  the  irritation 
induced  by  the  friction. 

The  animals  may  have  some  difiiculty  in  taking  their  food ;  and 
the  conjunctivae  may  be  injected  and  the  eyes  muco-purulent. 

The  acari  are  found  beneath  the  adherent  layer  of  the  crusts,  which 
is  moist  when  removed  by  forceps. 

The  duration  of  this  scabies  is  subordinate  to  the  care  taken  in 
curing  it ;  it  may  be  indefinitely  perpetuated  if  not  perseveringly 
treated. 

Etiology,  Contagion.— The  older  (French)  authors  and  shepherds 
believed  the  noir  vuiscau  to  be  due  to  wounds  and  scratches,  produced 
on  the  nose  and  around  the  lips  of  the  Sheep,  when  these  animals 
were  grazing  among  stubble,  briars,  thorns  and  stones,  or  in  rubbing 
these  parts  against  the  bars  of  the  rack  when  taking  forage.  The 
lambs  are  seldom  affected,  the  noir  museait  seen  on  them  being  quite 
different,  and  of  an  ulcerative  nature.  The  true  cause  of  the  disease 
is  contagion,  and  this  is  why  it  is  perpetuated  in  sheepfolds,  by  imme- 
diate and  mediate  contact;  and  especially  by  the  fact  of  the  racks 
against  which  the  Sheep  rub  themselves — either  in  taking  their  food 
or  to  allay  the  itching — being  soiled  by  crusts  charged  with  the 
Sarcoptes,  and  which  transmit  the  malady  to  healthy  animals. 

Can  the  sarcoptic  scabies  of  the  Sheep  be  derived  from  the  sarcoptic 
scabies  of  any  other  domesticated  species  ?  Viborg  admits  that  the 
soabies    of    the    Pig    may    be    transmitted    to    the    Sheep,    though 

'  RolofiF.  Ueher  die  Riiiuh  dtr  Zietje.  Archiv  f.  wiss.  u.  prakt.  Thierheilkunde. 
Berlin,  1S77,  p.  311.  (Ziirn  first  found  the  parasite  among  thick  crusts  on  the  limbs  and 
scrotum  of  a  ram  suffering  from  what  the  Germans  designate  'Salzfluss.'  Fleming, 
Veterinary  :-anitary  Science  and  Police,  II.,  p.  439.  Wochenschrift  f.  Thierheilkunde. 
Augsburg,  1874.) 
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Am-Pach  -  is  of  the  contrary  opinion  ;  but  there  are  no  facts  in  support 
of  either  view,  and  the  same  may  be  said  with  regard  to  Chabert's 
assertion,  that  the  scabies  of  the  Dog  maybe  conveyed  to  Sheep.  Only 
for  the  sarcoptic  scabies  of  the  Goat  has  transmission  to  Sheep  been 
demonstrated,  as  WaUraff  and  Eoloff  -  have  shown  ;  the  communicated 
disease  bore  the  closest  resemblance  to  the  psora  just  described. 

The  sarcoptic  scabies  of  the  Sheep  may  be  conveyed  to  Man. 
Delafond  has  seen  a  breeder  contract  the  disease  through  attending 
Sheep  affected  with  it ;  while  Gerlach  succeeded  on  several  occasions 
in  effecting  transmission  to  a  student,  and  each  time  treatment  had  to 
be  resorted  to  for  the  arrest  of  this  experimental  malady.  Neverthe- 
less, the  contagion  of  Man  should  be  extremely  rare,  as  no  other 
instance  has  been  observed  in  practice. 

Gerlach  has  stated  that  if  sarcoptic  crusts  from  the  Sheep  are  placed 
on  the  skin  of  the  Horse,  Ox,  or  Dog,  there  is  developed  at  the 
places  a  local  scabies  that  has  not  extended  at  the  end  of  four  weeks. 
With  the  Goat — contrary  to  what  had  been  observed  by  Eoloff  and 
Eailliet^ — at  the  expiry  of  three  weeks  it  was  still  doubtful  if  trans- 
mission had  occurred,  as  there  was  not  a  trace  of  scabies. 

Diagnosis,  Prognosis. — The  sarcoptic  scabies  of  the  Sheep  cannot 
be  mistaken  for  any  other  disease.  Its  seat  distinguishes  it  from 
psoroptic  scabies,  and  the  presence  of  the  special  parasite  found  in  the 
moist  portion  of  the  crusts  is  sufficient  to  remove  any  doubts. 

It  is  not  a  serious  disease,  and  readily  yields  to  treatment.  But  if 
left  to  itself  it  may  cause  conjunctivitis  and  painful  otites  ;  w^hile  it 
may  prevent  fattening  by  the  pruritus  it  occasions,  and  the  changes  it 
may  induce  in  the  skin  of  the  lips.  Its  gravity  consists  more  especially 
in  the  difficulty  experienced  in  purifying  the  sheepfolds,  without  an 
operation  that  seems  out  of  proportion  to  the  object  to  be  attained. 

Treatment. — The  prophylactic  measures  for  preventing  the  invasion 
of  the  disease — the  contagion — are  those  mentioned  with  reference  to 
psoroptic  scabies. 

With  regard  to  curative  treatment,  this  always  yields  good  results  if 
the  application  is  rational ;  the  rapidity  of  cure  is  subordinate  to  the 
age  of  the  disease.  If  at  its  commencement,  antipsoric  remedies  may 
be  applied  at  once  ;  but  if  it  is  of  long  standing,  and  the  skin  is  covered 
with  thick  crusts,  then  these  should  be  softened  by  repeatedly  rubbing 
them  with  some  greasy  matter  for  several  days,  when  they  may  be 
removed  by  soap  washing  and  picking. 

Then,  over  the  entire  diseased  surface  and  the  adjacent  parts,  there 
should  be  well  rubbed  in  the  oil  of  turpentine,  or— what  is  better, 
being  less   irritating — the   essence  of  spike  lavender.     According   to 

^  Am-Pach.     Quoted  by  Gerlach. 

-  liolofif.  Ueher  die  Baude  der  Ziege,  Archiv  f.  vviss.  und  prakt.  Thierheilkunde. 
Berlin,  1877,  p.  311, 

'  Railliet.     Quoted  by  Nocard,  Bull.  Soc.  Centr.  de  Msd.  Vet(:^rinaire,  1890,  p.  402. 
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Gasparin,  a  cure  may  be  obtained  by  a  single  application  of  cade-oil 
over  the  affected  surface.  Two  or  three  rubbings  with  a  mistuxe  of 
equal  quantities  of  pine  tar  and  soft  soap,  or  wuth  the  pomade  of 
Helmerich,  will  also  promptly  cure  this  scabies  (Delafond). 

The  same  treatment  is  apphcable  to  exceptional  cases,  in  which  the 
scabies  has  extended  to  between  the  fore-limbs,  belly,  maramse,  knees, 
hocks,  and  pasterns. 

The  local  complications — cracks,  fissures,  cysts,  conjunctivitis — are 
to  be  treated  according  to  the  general  principles  of  therapeutics  applic- 
able to  them. 

Sanitary  Police. — The  first  article  of  the  law  (French)  of  July  21, 
1881,  on  the  sanitary  police  of  the  domesticated  animals,  includes 
'  scabies  {gale)  in  the  ovine  and  caprine  species  '  among  the  reputedly 
contagious  maladies  requiring  the  application  of  sanitary  measures  ; 
and  it  might  be  asked  if,  in  practice,  this  general  denomination  of 
'  scabies  '  should  comprise  sarcoptic  and  psoroptic  mange,  or  only  the 
latter,  which  alone,  because  of  its  gravity,  justifies  the  solicitude  of 
the  authorities. 

An  order  of  the  Minister  of  Agriculture  (April,  1888),  issued  on  the 
proposition  of  the  Comite  Consultatif  des  lilpizooties,  has  answered  the 
question  affirmatively.  Consequently,  sarcoptic  scabies  ought  to  be  the 
object  of  the  measures  applicable  to  the  '  scabies  of  the  Sheep,'  which 
shall  be  referred  to  presently. 

2.  Psoroptic  Scabies. 

Synonyms,  History. — The  Bogne,  Tac,  and  Gale  cpizootique  of  the 
older  (French)  writers  ;  the  Dcrmatodectic  scabies  of  Gerlach,  Delafond 
and  Bourguignon  (the  Scab,  Shab,  Bay,  Biibbers  of  the  English  shep- 
herd ;  the  ]-(eb  or  ceceji — Sceb,  Sceal,  or  Tetter — in  the  early  Anglo- 
Saxon  manuscripts ;  the  Bducle,  Krcitze,  ScJiabe,  and  Grind  of  the 
Germans ;  the  Bogna  and  Scabbia  of  the  Itahans ;  the  Sarna  of  the 
Spanish ;  the  Tschesotka  of  the  Russians  ;  the  BiUi  of  the  Hungarians  ; 
the  Skab  of  the  Danes ;  and  the  Scabb  of  the  Swedish).  Dela- 
fond and  Bourguignon,  in  their  Trait!  -pratique  cle  la  Psore,  have 
given  extensive  details  in  the  history  of  our  knowledge  relative  to  this 
malady.  From  this  it  is  seen  that  the  first  mention  of  it  extends  as  far 
back  as  Cato  the  censor,  about  160  b.c.  Then  it  is  spoken  of  in  Virgil's 
Georgics  and  Juvenal's  Satires,  and  in  the  works  of  Celsus,  Columella, 
Pliny,  and  Vegetius.  In  the  Middle  Ages,  Belon  mentions  it,  and  indi- 
cates its  treatment  with  cade-oil,  which  he  called  tac. 

(In  England,  '  sheep-scab '  has  been  known  from  the  earliest  times, 
and  it  is  frequently  mentioned  in  ancient  Anglo-Saxon  manuscripts ;  it 
is  also  alluded  to  by  Chaucer  and  other  writers  of  a  later  period ;  while 
evidence  of  its  destructiveness  is  found  in  the  record  of  such  an  epizooty 
as  that  described  by  Thomas  of  Walsingham  and  Stow,  which  per- 
sisted among  the  Sheep  throughout  this  country  for  more  than  twenty- 
eight  years.i 

('  Fleming.     History  of  Animal  Plaijaa,  I.,  pp.  79,  80.) 
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Laws  were  made  in  Britain  with  regard  to  it  as  early  as  the  reign  of 
Howel  the  Good  of  Wales — when  it  was  known  as  ar  clauri  or  clauery 
— at  the  commencement  of  the  eleventh  century;  and  at  a  later  period 
it  frequently  received  legislative  notice. i) 

Although  in  the  twelfth  century  Avenzoar  had  made  known  the 
existence  of  the  Sarcopt  of  human  scabies  (see  p.  112),  it  took  a  very 
long  time  for  this  knowledge  to  be  extended  to  the  important  psora  of 
the  ovine  species.  It  is  doubtful  if  liinnaeus  in  1735,  Ettmiiller  in  1754, 
Morgagni  in  1760,  or  Werlhof  in  17(35,  ventured  on  the  hypothesis  as 
to  the  existence  of  a  parasite  in  Sheep  scabies.  Many  subsequent 
writers  on  the  disease  are  absolutely  silent  on  this  special  point.  It 
has  been  shown  (at  p.  114)  that  Wichmann,  in  1786,  was  the  first  to 
think  that  scabies  of  Sheep  was  of  the  same  nature  as  that  of  Man,  and 
that  both  diseases  are  produced  by  the  same  acarus.  He  even  goes  so 
far  as  to  say,  that  if  the  persons  who  handle  wool  are  often  affected  with 
itch,  the  cause  must  be  sought  for  in  tlie  transmission  of  the  acarus  of 
the  Sheep.  Abilgaard,  director  of  the  Copenhagen  Veterinary  School, 
accepted  this  idea,  for  he  said,  in  1787,  that  '  the  Sheep  itch  was  cured 
by  simple  external  remedies,  without  having  recourse  to  internal  ones.' 

But  Walz,  a  veterinary  surgeon  of  Wurtemberg,  should  be  placed  in 
the  front  rank  of  those  W'ho  have  made  known  the  causes,  nature,  seat, 
and  rational  treatment  of  Sheep  psora.  In  his  memoir,-  published  in 
1809,  and  translated  into  French  in  1811,  he  had,  by  varied  experiments, 
given  a  positive  basis  to  ulterior  researches.  From  that  time,  the 
notions  of  the  parasitic  nature  of  scabies  and  its  contagiousness,  are 
seen  to  be  more  clearly  understood  in  the  writings  of  Tessier  in  1810, 
of  Bosc  in  1811,  of  Gohier  in  1814,  of  Gasparin  in  1821,  etc. 

Lastly,  the  precise  researches  on  the  entomology  of  the  Psoroptes  of 
the  Sheep,  and  the  nosography  of  the  scabies  it  causes,  have  been 
pursued  with  science  and  method  by  Hering  (1835),  Hertwig  (1835), 
Delafond  and  Bourguignon  (1854),  and  Gerlach  (1857). 

Symptoms. — iVtteution  is  at  first  attracted  by  slight  alterations  in 
the  fleece,  which  is  fluffy  and  matted  in  places.  If  the  suspected  Sheep 
is  carefully  watched,  it  will  be  observed  rubbing,  scratching,  or 
gnawing  itself,  and  tearing  out  the  wool.  These  phenomena  become 
all  the  more  apparent  when  the  flock  is  heated  by  travelling.  Rubbing 
with  the  hand  on  the  parts  where  the  w'ool  is  matted  or  thin,  still  further 
excites  the  sensation  of  pruritus ;  the  animals  move  their  lips  in  a 
tremulous  manner,  shake  the  head,  seek  to  bite  the  skin  with  their 
teeth,  and  scratch  it  with  their  feet.  When  the  latter  are  dirty  they 
soil  the  fleece  at  the  itching  part. 

On  examining  the  skin,  papules  will  be  found  the  size  of  a  lentil  or 
larger,  of  a  whitish  or  yellow  colour,  which  contrasts  with  the  faint 
rosy  tint  of  the  integument — this  is  the  result  of  the  puncture  of 
the  Psoropt.  The  punctures  becoming  more  numerous,  the  papules 
are  closer  together  and  become  confluent,  while  the  skin  is  thickened 
to  a  generally  limited  extent.  At  the  summit  of  the  papules  serum 
accumulates,  which  transforms  them  into  vesicles  and  pustules,  and  in 

('  Fleming.     Veterinary  Sanitary  Science  and  Police,  II.,  p.  398.) 
-  H.  Walz.     Natur  nnd  Behandluvij  der  Schaaf-Baude.     Stuttgart,  1809. 
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drying  forms  crusts.  In  a  few  days  the  mangy  surfaces  are  covered 
with  a  yellowish,  scaly  layer,  greasy  to  the  touch,  beneath  which  the 
parasites  are  concealed.  The  repeated  and  multiplied  action  of  the 
Psoroptes  extends  the  inflammation  of  the  derma,  increases  the  exuda- 
tion, and  gradually  changes  what  were  at  first  scales,  into  crusts  of 
average  thickness.  These  are  loosened,  particularly  by  the  continual 
rubbing,  tearing  the  fibres  of  wool  from  their  follicles  ;  so  that  the 
depilation  increases.  The  crusts  fall  off,  and  are  replaced  by  others, 
which  are  thicker,  and  more  compact  and  adherent.  The  psoric 
patches  extend  at  their  periphery,  as  the  acari  forsake  the  centre,  the 
crusts  of  which  are  replaced  by  an  abundant  desquamation  of  the  epi- 
dermis ;  but  little  by  little  this  part  recovers  its  integrity,  while  the 
morbid  process  is  continued  beyond,  though  for  a  long  time  it  remains 
thickened  and  wrinkled.  With  animals  which  are  clipped,  there  usually 
forms  at  the  diseased  points  a  thick,  dry  crust,  like  parchment,  that 
covers  the  greatly  tumefied  skin. 

The  fleece  of  the  mangy  Sheep  has  a  quite  characteristic  neglected 
appearance — the  wool  being  agglutinated  in  certain  parts,  absent  in 
others,  and  is  easily  pulled  out  in  the  regions  which  appear  to  be  yet 
intact.  The  rubbings  in  which  the  Sheep  indulge  accelerate  the 
depilation  and  augment  the  irritation  of  the  skin,  which  becomes 
inflamed  from  contusion,  and  even  by  superficial  necrosis. 

Contrary  to  what  happens  with  the  Sarcopt,  the  Psoiopt  seeks  the 
regions  covered  with  wool.  Therefore  the  ordinary  mange  usually 
begins  at  the  upper  and  middle  part  of  the  body — the  withers  and 
back  —  and  thence  extends  to  the  neck,  flanks,  and  croup.  The 
Psoroptes  are  rarely  found  in  the  sternal  and  sub-abdominal  regions ; 
they  agglomerate  on  circumscribed  surfaces,  and  the  scabies  they 
produce  is  manifested  in  the  form  of  patches  always  increasing  at  their 
periphery ;  the  number  of  these  patches  is  that  of  the  points  of 
invasion.  But  as  incessant  contact  facilitates  the  mutual  passage  of 
the  Psoroptes  from  one  individual  to  another,  the  process  becomes 
more  confused,  as  the  patches  become  multiphed  and  are  of  various 
dimensions,  until  at  last  they  become  confluent. 

The  parasites  abandon  the  regions  where  their  presence  has  caused 
the  formation  of  dry  compact  crusts,  or  where  the  derma  is  thickened 
and  indurated ;  so  that  very  few  can  be  found  there.  On  the  contrai'y, 
however,  they  are  found  in  abundance  at  the  parts  more  recently 
attacked — the  margin  of  the  mangy  places,  where  they  are  visible  to 
the  naked  eye  as  small  white  points,  brownish  at  one  extremity,  and 
may  be  lifted  up  by  means  of  a  pin  or  small  brush.  If  they  are  then 
put  on  a  sheet  of  black  paper  in  a  mild  temperature,  they  can  be  seen 
moving  about,  and  the  males  may  even  be  distinguished  from  the 
females — especially  by  means  of  a  hand  lens — and  pairs  are  seen  in 
copulation,  which  are  relatively  very  numerous. 
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The  Psoroptes  multiply  abundantly  on  lambs  and  tegs,  the  skin 
of  which,  being  tender  and  delicate,  offers  them  a  more  favourable 
habitat.  They  prefer  parts  where  the  wool  is  close,  and  after  the  Sheep 
are  shorn  they  emigrate  in  a  body  to  others  which  have  not  yet 
undergone  that  operation. 

Course,  Duration,  Termination. — The  seasons  and  the  conditions 
in  which  the  animals  live  exercise  an  influence  on  the  course  of  scabies. 
In  autumn  and  winter  (in  France),  when  they  are  collected  in  the  hot 
and  damp  atmosphere  of  the  sheepfolds,  and  covered  by  their  fleece, 
the  disease  makes  rapid  progress.  In  summer,  when  at  pasture,  and 
after  shearing  and  washing,  it  is  often  checked,  and  sometimes  even 
suspended. 

The  age  and  temperament  of  animals,  the  length,  fineness  and 
abundance  of  their  fleece,  their  condition  and  energy,  their  breed,  and 
the  hygienic  conditions  to  which  they  are  subjected,  all  have  much 
influence  on  the  course  and  terminations  of  this  malady. 

Animals  debilitated  from  any  cause  offer  little  resistance  to  it. 
Those  of  the  pure  or  mixed  merino  breed,  sooner  give  way  to  it  than 
the  indigenous  breeds. 

Left  to  its  natural  course,  this  scabies  has  a  fatal  result,  because  of 
the  cutaneous  disturbance,  the  fatigue,  and  want  of  rest  and  sleep 
from  the  pruritus.  Marasmus  and  cachexia  precede  death,  which,  in 
emaciated  and  debilitated  subjects,  may  take  place  in  two  or  three 
months.  An  abundant  and  substantial  nourishment  prolongs  life  ;  but 
if  even  then  an  incomplete  external  treatment  is  applied  now  and 
again,  the  disease  may  last  for  years,  and  remain  stationary  in  a 
country  or  on  a  farm. 

Etiology,  Contagion. — All  the  experiments  made,  as  well  as  all 
the  observations  from  the  earliest  times,  have  demonstrated  the  pre- 
dominant part  played  by  contagion  in  the  etiology  of  Sheep  scabies. 
The  intimate  contact  of  animals  in  the  sheepfolds  renders  this 
contagion  very  easy,  and  it  often  suffices  for  one  mangy  Sheep  to  be 
introduced  into  a  flock  to  infect  the  whole.  The  experiments  of 
Delafond  have  demonstrated — what  to-day  appears  superfluous — that, 
as  Walz  and  Hering  had  already  stated,  the  morbid  humours  of  Sheep 
scabies  contained  neither  Psoroptes  nor  their  eggs,  and  therefore  could 
not  transmit  the  psora  ;  and  that  contagion  could  only  occur  by  means 
of  the  eggs  or  the  fecundated  females. 

Transmission  of  the  scabies  is  produced  by  the  mediate  or  immediate 
contact  of  the  diseased  with  healthy  animals  in  the  sheepfolds,  parks 
or  pastures,  and  by  the  collection  of  flocks  at  fairs,  markets,  and 
watering-places.  It  also  occurs  when  healthy  Sheep  come  in  imme- 
diate contact  with  objects  on  which  the  mangy  ones  have  rubbed 
themselves  a  short  time  previously,  and  on  which  they  have  left  crusts 
and  shreds  of  wool  with  their  parasites. 
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From  the  experiments  of  Hertwig  and  Gerlach,  and  particularly  of 
Delafond,  it  results:  1.  That  the  Psoroptes  of  the  Sheep  infesting 
crusts,  portions  of  wool,  or  pieces  of  fresh  skin,  kept  at  a  medium 
temperature,  can  live  in  these  debris  for  ten  to  twenty  days ;  2.  That 
they  will  remain  torpid  in  these  matters  if  they  are  subjected  to  a 
shght  degree  of  cold,  but  become  re-animated  by  a  mild  damp  heat ; 
3.  That  they  die  quickly  when  remaining  in  contact  with  animal 
matters  kept  at  a  temperature  of  zero  ;  i.  That  they  soon  perish  if 
exposed  either  to  a  high  or  a  low  temperature. 

These  diverse  experiments  demonstrate  that  the  Psoroptes  may 
persist  in  living  in  sheepfolds,  though  exiled  from  the  bodies  of 
animals  for  at  least  twelve  to  fifteen  days  ;  and  they  also  demonstrate 
the  necessity  there  is  for  removing  from  these  places  all  litter,  remains 
of  wool,  and  the  skins  of  Sheep  which  have  died  or  been  killed,  as  well 
as  disinfecting  the  localities  inhabited  by  mangy  sheep. 

The  experiments  and  observations  of  Delafond  have  placed  beyond 
doubt,  the  influence  of  the  health  of  animals  on  their  power  of  resist- 
ance. Good  condition,  energy,  and  a  succulent  and  abundant  alimenta- 
tion, are  all  antagonistic  to  the  multiplication  and  existence  of  the 
acari ;  while  emaciation  and  poverty  of  the  secretions  are  favourable  to 
the  nutrition  of  these  animalculae,  the  incubation  of  their  ova,  the 
alimentation  of  the  larvie,  and  multiplication  of  the  colonies,  and,  con- 
sequently, contribute  to  the  extension,  persistence,  and  aggravation  of 
the  disease.  With  robust  and  well-fed  animals,  mange  will  disappear 
spontaneously,  or  be  readily  cured  by  cleanliness  and  some  antipsoric 
remedies ;  while  with  poor,  weakly,  and  chlorotic  Sheep  it  will  persist 
and  become  tenacious,  and  most  difficult  to  cure  if  the  organism  is  not 
restored  by  good  food  and  attention  to  cleanliness,  as  well  as  recourse 
be  had  to  an  energetic  parasiticide  medication. 

It  has  been  stated  above  (p.  153)  that,  although  of  the  same  species 
as  that  of  the  Sheep,  the  Psoropt  of  the  Horse  does  not  become  accli- 
matized on  ovine  animals,  according  to  the  experiments  of  Delafond.  If 
similar  attempts  have  not  been  made  with  the  Psoropt  of  the  Ox  or 
that  of  the  Rabbit,  yet  it  may  be  provisionally  admitted  that  it  is 
always  from  Sheep  to  Sheep  that  psoroptic  scabies  is  conveyed. 

With  regard  to  the  possibihty  of  transmission  of  this  scabies  to  other 
species  of  animals,  it  has  been  mentioned  (pp.  153,  160)  that  Delafond 
obtained  negative  results  on  the  Horse  and  Ox ;  he  also  failed  with  the 
Goat.  The  influence  of  seasons  on  the  extension  of  Sheep  scabies  has 
also  been  indicated  ;  the  effects  of  cold  and  damp  are  also  shown  by 
the  geographical  distribution  of  the  disease— for  it  is  more  frequent  in 
Germany  than  France,  and  in  the  latter  country  it  is  more  common 
in  the  north  and  west  than  in  the  east,  and  particularly  in  the 
south. 

Diagnosis.— Psoroptic    scabies    cannot   be   mistaken    for   sarcoptic 
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scabies :  their  localization  is  altogether  different,  and  they  never  interfere 
with  each  other  ;  the  first  only  affects  parts  destitute  of  wool,  the  second 
only  the  woolly  parts  of  the  body ;  and  when  they  chance  to  co-exist 
on  the  same  animal,  they  are  easily  recognised  by  their  distinctive 
characters. 

Confusion  is  more  likely  to  occur  with  inflammatioii  of  the  sebaceous 
glands,  described  by  Delafond,  and  which  appears  most  frequently  in  the 
autumn,  when  the  Sheep  have  suffered  from  lying  on  the  cold  ground, 
and  have  lost  condition.  It  is  marked  by  somewhat  severe  pruritus, 
followed  by  the  shedding  of  tufts  of  wool ;  the  skin  is  also  red,  sensi- 
tive, painful,  and — an  important  feature — it  is  covered  with  a  large 
quantity  of  yellow,  rancid,  and  viscid  yolk,  which  smells  very  strongly. 
This  latter  symptom,  the  absence  of  the  Psoroptes,  and  the  facility  of 
cure  by  the  employment — after  shearing — of  any  amylaceous  lotion 
on  the  diseased  parts,  serves  as  a  differential  diagnostic  indication. 

The  pruritus  due  to  the  Meloj'hages,  the  Trichodectes,  and  the  Ixodes, 
is  readily  attributable  to  its  cause  by  the  discovery  of  these  large  and 
distinctive  parasites. 

The  Germans  designate  by  the  name  of  '  Eain-rot '  (Begenfciide)  an 
eczema  due  to  humidity,  and  which  may  manifest  itself  on  the  whole 
flock.  Its  rapid  cure  on  the  advent  of  dry  weather  or  residence  in  the 
sheepfold,  the  benignity  of  the  cutaneous  alterations,  and  the  absence 
of  pruritus,  render  diagnosis  easy. 

It  may  also  happen  that  an  exaggerated  secretion  of  the  yolk  aggluti- 
nates the  locks  of  wool,  and  might  for  a  moment  lead  to  the  suspicion 
of  scabies ;  but  the  absence  of  pruritus,  and  the  complete  integrity  of 
the  skin,  will  dispel  this  error. ^ 

Prognosis. — Psoroptic  scabies  of  the  Sheep  is  not  serious,  if  only  the 
dangers  individual  animals  incur  from  it  are  considered.  It  is  always 
easy,  in  fact,  to  cure  a  mangy  Sheep  by  isolation,  an  abundance  of 
substantial  food,  and  good  antipsoric  treatment.  But  what  gives  the 
disease  a  character  of  exceptional  gravity,  is  the  circumstance  that 
Sheep  always  live  in  flocks,  so  that  the  malady  is  quickly  propagated 
by  this  mode  of  existence  and  the  close  promiscuity  that  it  entails  ;  and 
also  that  the  fleece  constitutes  a  special  difficulty  in  the  application  and 
action  of  medicaments ;  while  it  is  necessary  to  treat  the  whole  flock 
at  the  same  time,  and  under  expensive  and  troublesome  conditions. 

Besides,  when  the  animals  are,  by  their  feeble  temperament,  in  con- 
ditions favourable  to  the  development  of  scabies,  the  mortality  by 
cachexia  or  other  intercurrent  affections  exacts  its  tribute  from  the 
revenues  of  the  flock.  It  is  often  disastrous  in  the  autumn,  and  during 
the  winter  and  spring,  by  the  seasonable  recrudescence  of  the  disease. 
'  The  annual  losses,  under  ordinary  circumstances,  may  rise  to  10  and  20 

^  Friedberger  and  Friihner.  Le/trhuch  der  speciellen  Patholog.  «.  Therapie  chr 
HauMhiere,  2nd  edition,  I.,  1889,  p.  608. 
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per  cent. ;  in  the  case  of  inveterate  scabies  the  mortality  may  increase 
to  40  and  50  per  cent. ;  and  in  instances  in  which  the  disease  is  corapli- 
cated  by  any  other  serious  affection,  and  especially  by  dropsy,  it  may 
reach  70  to  80  per  cent.'  (Delafond). 

In  addition,  the  torment  experienced  by  the  animals  hinders  their 
growth  and  fattening;  a  large  number  of  ewes  remain  unfruitful,  abort, 
or  only  produce  small  and  feeble  lambs,  the  majority  of  which  die. 
Lastly,  the  wool  undergoes  a  notable  depreciation,  which  will  be  alluded 
to  presently. 

In  1862,  Delafond,  after  what  he  considered  moderate  calculations, 
estimated  that  the  psora  every  year  attacked  one  thirty-fifth  portion — 
or  about  one  million — of  the  Sheep  in  France,  and  that  through  the 
mortality  or  otherwise  the  damage  was  five  francs  per  head,  or  an 
annual  loss  of  five  million  francs  to  French  agriculture.  If  at  the 
present  day  the  number  of  Sheep  has  diminished,  yet  their  value  has 
mcreased  in  proportion.  Otherwise,  the  improved  methods  of  breeding 
and  rearing  Sheep,  the  greater  care  bestowed  on  them,  and  the  applica- 
tion— though  incomplete — of  sanitary  police  measures,  have  much  re- 
duced the  prevalence  of  Sheep  scabies.  In  fact,  according  to  the 
report  on  the  epizooty  service  (of  France)  in  1887,  the  disease  had  only 
attacked  10,591  Sheep,  of  which  10  per  cent.  died.  It  is,  nevertheless, 
a  serious  affection,  against  which  all  the  accumulated  resources  of 
experience  should  be  brought  to  bear. 

(The  loss  occasioned  by  this  form  of  Sheep  scabies  appears  to  be  very 
hea%-y  in  Bavaria  and  some  other  parts  of  Germany  ;  for  Haubner  has 
estimated  it  as  high  as  two  thalers — six  shilhngs  per  head.  Zundel 
reports  a  loss  of  5,000  francs  in  a  flock  of  200  Sheep  in  three  years. 
Jacoby  calculated  the  annual  loss  in  wool  from  this  disease,  in  the 
Erfurt  district  of  Prussia,  at  30,000  thalers;  and  Fiirstenberg  estimated 
that,  in  the  Grief swalder  district,  where  the  malady  had  not  long  been 
known,  the  loss  every  year  was  from  35,000  to  40,000  thalers. 

In  1859,  according  to  Straub,  the  number  of  Sheep  affected  in  the 
Wurtemberg  districts  was  683,842 — 497  flocks  being  infected  in  that 
and  the  two  succeeding  years.  Reckoning  the  loss  at  three  or  four 
thalers  per  head,  it  will  be  seen  that  a  very  large  sum  of  money  was 
lost  during  that  period.  The  deaths  from  marasmus  and  other  compli- 
cations were  very  numerous  in  1862.^) 

Pathological  Anatomy. — On  a  portion  of  the  skin  where  the  disease 
is  recent,  the  epidermis  is  raised  by  purulent  serosity ;  and  on  a  surface  of 
2  cm.  to  3  cm.  in  diameter,  there  is  a  sero-sanguinolent  infiltration,  and, 
later,  induration.  The  extent  of  these  lesions  may  be  from  4  cm.  to  5  cm. 
When  the  disease  is  very  advanced,  the  skin,  which  has  been  for  a  long 

(^  Fleming.  Veterinary  Sanitary  Science  and  Police,  II.,  p.  437.  For  the  history  of 
the  disease  in  England  during  many  centuries,  and  the  losses  caused  by  it,  see  also  my 
Aniinal  Flayues,  I.  and  II,) 
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time  depilated,  is  often  double  or  treble  its  normal  thickness,  and  is 
hard,  ridged,  and  cracked  in  certain  places,  while  its  papillae  are  hyper- 
trophied.  The  subcutaneous  connective  tissue  is  infiltrated  by  serum, 
which  is  ah-eady  organized  in  the  deeper  parts  of  the  derma.  The 
adjacent  lymphatic  glands  on  these  greatly  altered  surfaces  are  enlarged, 
infiltrated,  and  rich  in  lymph.  The  lesions  of  the  skin  may  extend  to 
the  formation  in  its  substance  of  little  purulent  foci,  which  are  red  in 
colour,  and  vary  in  size  from  that  of  a  hemp-seed  to  a  pea  ;  while 
others,  as  large  as  a  nut,  are  situated  in  the  skin  and  subcutaneous 
connective  tissue.  The  nearest  glands  are  then  inflamed,  enlarged,  and 
very  salient  beneath  the  skin ;  and,  lastly,  there  may  be  found  in  the 
difl"erent  digestive  and  respiratory  organs  the  lesions  of  concomitant 
cachectic  affections. 

The  alterations  in  the  wool  are  serious,  from  an  economical  point  of 
view.  It  is  matted,  soiled,  and  yellow,  mixed  with  foreign  matters, 
diminished  in  quantity  from  the  shedding  of  numerous  locks,  and  has 
lost  much  of  its  value.  The  fibres  are  unequal,  and  this  is  particularly 
noticeable  in  the  following  conditions  described  by  Delafond  : 

'  "With  many  animals,  and  after  the  depilation,  beneath  the  portions 
of  the  fleece  remaining  adherent  on  the  surface  of  the  diseased  skin  is 
developed  a  new  secretion  of  wool,  and  soon  these  fibres  become  mixed 
in  the  detached  ones  and  form  a  mass  composed  of  old  and  new  wool. 
This  alteration,  which  the  farmers,  shepherds,  and  wool-dealers  call 
u-ool  with  tico  ends — because  each  lock  is  composed  of  two  layers  of 
unequal  length^ — may  be  observed  not  only  in  the  wool  covering 
the  mangy  surfaces,  but  also  on  the  healthy  parts  when  the  Sheep 
■have  suffered  for  a  long  time  from  repeated  attacks  of  the  parasites. 

'  This  alteration  is  recognised  when,  holding  the  locks  between  the 
eye  and  the  light,  there  is  a  clear  zone  at  the  part  where  the  new  fibres 
become  interwoven  with  the  old  ones  ;  and  when,  in  puUingthe  lock  by 
both  ends,  the  two  growths  become  disunited  and  constitute  two 
separate  locks.  If,  otherwise,  the  fibres  are  examined  microscopically, 
it  will  be  found  that  the  older  the  growth  is  than  the  new,  the  diameter 
of  each  fibre  is  alternately  constricted  and  enlarged,  a  condition  that 
gives  an  inequality  of  resistance  to  the  wool,  and  diminishes  its 
value. 

'  Such  an  alteration  in  the  wool  is  very  detrimental  to  its  employ- 
ment in  manufacture,  as  it  is  shorter,  and  the  thread  made  from  it  is 
disunited  or  breaks  when  spun,  while  the  material  which  it  makes  has 
no  lustre,  and  is  dry  and  of  poor  quality.  It  is  also  probable  that  wool 
so  damaged,  and  which  is  impregnated  with  a  yolk  that  has  also  under- 

1  Magiie  and  Sanson  designate  icool  with  two  ends  that  of  which  the  fibres  have  an 
irregular  thickness.  In  general,  the  thinnest  part  is  in  the  middle  of  the  fibre,  and  the 
thickest  at  each  e.xtreinity.  This  form  is  seen  in  flocks,  the  feeding  of  which  has  been 
irregular.  The  extremities  of  the  fibies  correspond  to  the  summer  growth,  and  the 
middle  to  the  winter,  during  which  the  flock  has  been  scantily  fed. 
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gone  changes,  cannot  dye  so  well  as  that  from  Sheep  in  good  health. 
We  have  some  authority  for  expressing  this  opinion,  after  the  experi- 
ments made  by  Board,  director  of  the  dyeing  department  of  the  GobeHns 
manufactory  in  1803,  on  wools  from  diseased  and  healthy  Sheep.' 

Treatment. — The  treatment  of  Sheep  scabies  consists  in  the  employ- 
ment of  autipsoric  remedies.  But  it  is,  above  all,  necessary  to  protect 
the  flocks  from  contagion.  As  this  is  very  subtle,  we  ought  not  to  lose 
sight  of  the  information  given  by  Delafond  with  regard  to  the  influence 
of  previous  health  on  the  development  of  psora.  Animals  should, 
therefore,  be  placed  in  the  test  hygienic  conditions,  and  kept  as  much 
as  possible  from  humidity ;  while  the  sheepfolds  ought  to  be  maintained 
in  a  proper  manner,  so  far  as  ventilation  and  light  are  concerned.  The 
qualities  of  the  shepherd  are  of  the  first  importance  in  this  respect — 
the  vigilance,  zeal,  intelligence,  and  practical  knowledge  of  this  auxiliar 
will  detect  the  disease  at  its  commencement,  and  hinder  its  extension. 

Alimentation  occupies  the  chief  place  among  the  reliable  prophylac- 
tic measures.  Eeuss,  Hering,  Daubenton,  and  Lullin  —  cited  by 
Delafond — have  published  facts  that  demonstrate  the  happy  influence 
of  an  abundant  and  substantial  nourishment  on  the  resistance  of  Sheep 
to  scabies,  and  the  readiness  with  which  they  can  be  cured.  Accord- 
ing to  Gerlach,  adult  animals  resist  the  malady  all  the  better  if  they 
are  well  fed,  and  so  may  have  it  among  them  for  years.  '  The  Spanish 
shepherds,'  says  Delafond,  '  know  very  well  that  the  flocks  which 
contract  the  disease  during  the  winter  in  the  warm  provinces  of 
Estramadura,  are  easily  cured  by  the  most  simple  remedies  in  the 
succulent  pastures  on  the  mountains  of  the  Sierra  Morena,  of  Old 
Castile,  of  Navarre,  and  of  the  Asturias.  The  shepherds  who  have 
charge  of  the  wandering  flocks  which,  from  the  southern  provinces  of 
France,  are  driven  to  the  pastures  on  the  mountains  of  Cevennes, 
Dauphiny,  and  the  Alps,  every  year  make  similar  observations.  In 
Switzerland  these  facts  are  common,  and  are  well  known  to  all  the 
farmers  and  sheep-dealers.'  Delafond  strongly  and  justly  insists  on 
the  importance  of  the  regime  and  good  health  of  the  Sheep,  in  getting 
rid  of  the  disease. 

To  cure  scabies  necessitates  the  employment  of  antipsoric  remedies. 
The  treatment  is  complicated  when  a  large  number  of  animals  have 
to  be  cured  at  the  same  time.  At  the  commencement,  when  one,  two 
or  three  Sheep  are  only  slightly  attacked,  the  shepherd — if  he  is  care- 
ful— may  arrest  and  destroy  the  disease  by  simple  means  :  such  as 
tobacco  juice,  oil  of  turpentine,  cade-oil,  etc.  But  when  the  malady  is 
installed  in  the  flock,  and  all  the  Sheep  are  suspected  of  being  more  or 
less  affected — so  that  it  is  impossible  to  determine  the  diseased  places 
with  certainty — recourse  must  be  had  to  medicated  baths,  into  which 
the  animals  are  plunged  one  after  the  other. 

Many  substances  have  been  for  a  long  time  tried  and  recommended 
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for  the  treatment  of  Sheep  scabies.  Sea-salt  and  the  various  fatty- 
bodies  are  abandoned  as  insufficient.  Mercurial  ointment,  employed 
alone  or  mixed  with  other  agents,  ought  not  to  be  used,  because  of 
the  danger  of  poisoning  :  for  the  facts  reported  by  Gasparin,  Jauze, 
Tessier,  Numan,  etc.,  as  cited  by  Delafond,  demonstrate  the  possibility 
of  grave,  even  fatal,  accidents  following  the  absorption  of  this  remedy 
either  by  the  skin,  or  by  the  digestive  mucous  membrane  when  the 
mangy  animal  licks  itself,  when  the  Sheep  lick  each  other,  or  when  the 
lambs  lick  the  ewes.  Empyreumatic  oil  and  cade-oil  are  very  active ; 
but  they  have  the  inconvenience  of  giving  off  a  bad  odour,  and  parti- 
cularly of  staining  the  wool,  and  therefore  much  diminishing  its  selling 
price.  The  solution  of  sulphurated  potash  is  only  efficacious  when 
concentrated,  and  then  it  makes  the  wool  yellow,  as  well  as  hard  and 
brittle. 

In  many  countries,  and  especially  in  mountainous  regions  where  the 
black  hellebore  is  common,  recourse  is  had  to  the  rhizome  of  that 
plant,  which  is  employed  in  decoction  after  reducing  the  fluid  to  two- 
thirds  : — water,  1  quart ;  fresh  rhizome,  4  ounces,  or  dry  rhizome, 
21  ounces. 

We  may,  according  to  the  local  resources,  substitute  for  the  black 
hellebore  either  the  green,  foetid,  or  white  hellebore.  In  Germany, 
owing  to  the  cheapness  of  tobacco,  a  good  antipsoric  decoction  is  made 
by  boiling  the  prepared  leaves  of  that  plant  in  water,  in  the  proportion 
of  8  ounces  to  the  quart  of  water. 

These  preparations  are  efficacious,  but  are  scarcely  suitable  for  a 
somewhat  numerous  flock.  And  the  proper  treatment  of  Sheep  scabies 
really  consists  in  the  employment  of  antipsoric  baths,  the  composition 
of  which  is  somewhat  varied. 

To  obtain  all  the  results  desirable  from  this  treatment,  the  re-invasion 
of  the  parasites  must  be  avoided.  When  the  disease  has  existed  in  the 
flock  for  some  time,  it  is  well  to  disinfect  the  sheepfold.  All  the  manure 
should  be  carried  to  the  dung-pit,  as  well  as  the  soil,  to  a  depth  of 
four  to  five  inches.  All  the  woodwork — doors,  windows,  hurdles  and 
racks — should  be  dressed  with  boiling  lye,  then  whitewashed  to  the 
height  of  a  man.  Brick  or  stonework  parts  should  be  scraped.  Then 
the  soil  is  to  be  replaced  by  new,  which  is  to  be  well  beaten  down. 
Lastly,  for  two  weeks  the  cleansed  sheepfold  is  to  be  left  vacant ; 
after  which,  if  scabies  reappears,  it  will  not  be  because  of  the  sheep- 
fold, but  rather  because  the  animals  have  been  insufficiently  treated. 
During  this  time  the  Sheep  must  be  kept  in  another  locaUty  or  park, 
and  after  being  treated  can  be  returned  to  their  sheepfold.  If  the 
temporary  locality  is  to  be  uninhabited  for  two  or  three  weeks,  it  will 
be  well  to  disinfect  it ;  but  if  before  that  time  there  is  occasion  to  put 
other  Sheep  in  it,  it  will  be  necessary  to  submit  it  to  the  same  opera- 
tion as  the  sheepfold. 
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Before  employing  any  remedies,  the  old  writers  prescribed  scraping 
the  diseased  parts,  and  Delafond  insists  on  the  importance  of  this 
preliminary  operation.  It  is  done  either  with  the  grater  of  Daubenton, 
or  with  the  onglie  of  Chabert  and  Fromage  de  Feugre.  The  first  is  a 
kind  of  knife,  the  blade  of  which  is  made  of  bone,  and  1  mm.  to  2  mm. 
thick.  The  ongUc  is  an  iron  blade,  bent  at  a  right  angle  at  one  of  the 
ends,  which  has  a  series  of  small  teeth  that  are  passed  gently  over  the 
skin  where  it  is  covered  with  crusts ;  it  has  the  inconvenience  of  causing 
bleeding.  Many  shepherds  use  their  finger-nail  in  place  of  these 
instruments.  But  it  is  best  to  employ  a  simple  blade  of  hard  and 
flexible  wood  (like  a  paper-knife).  The  diseased  part  is  scraped  with 
the  blunt  edge,  then  rubbed  with  the  side  of  the  blade.  This  operation 
has  the  advantage  of  removing  all  the  crusts,  and  with  them  a  large 
proportion  of  the  Psoroptes  and  their  ova,  crushing  many  of  them,  and 
rendering  the  action  of  the  remedy  more  efiicacious.  The  scraping  and 
rubbing  should  be  practised  outside  the  sheepfold.  But  it  may  be 
noted  that  they  are  useless  if  the  crusts  are  thin  and  few  in  number. 

The  Sheep  should  always  be  shorn  before  remedies  are  applied. 
But  when  scabies  prevails  at  a  time  not  favourable  for  this  operation, 
the  Sheep-owners  hesitate  to  cut  the  fleece  which  has  only  been  grow- 
ing for  six  or  eight  months,  as  its  commercial  value  is  then  not  so 
great.  So  most  frequently  the  fleece  is  allowed  to  remain  on  until  the 
proper  time  arrives ;  consequently,  the  effects  of  the  treatment  are 
incomplete.  But  it  has  at  least  the  advantage  of  keeping  the  disease 
within  certain  limits,  and  allows  of  the  usual  shearing  time  being 
waited  for  without  incurring  much  more  damage. 

Whichever  may  be  the  bath  employed,  it  should  not  be  given  until 
four  or  five  hours  after  feeding. 

Exceptionally,  animals  whose  skins  are  thickened  like  parchment 
ought  to  have  a  soap  bath  (soft  soap,  2  pounds  ;  soft  water,  22  gallons). 
This  bath  is  given  at  a  temperature  of  30°  to  35°  (C),  in  a  tub  large 
enough  to  plunge  a  Sheep  into.  The  animal  is  immersed  for  about  two 
minutes,  then  rubbed  for  another  two  minutes  with  a  brush.  This 
bath  cleans  the  skin,  softens  the  crusts,  and  frees  the  animal  from  a 
great  number  of  parasites.  Next  day  the  antipsoric  bath  maybe  given. 
If  washing  on  the  back  has  preceded  the  shearing,  then  the  soap  bath 
is  useless, 

Antipsoric  Baths. — In  France,  the  antipsoric  baths  have  arsenious 
acid  for  their  base,  Tessiefs  hath,  which  was  proposed  by  that 
agriculturist  in  1810,  and  which  has  been  the  most  employed  for  a 
long  time,  has  the  following  composition  for  100  Sheep : 

Arsenious  acid          -  -  •  -  -  3  pounds. 

Sulphate  of  iron        -  -  -  -  -  22       „ 

Water           -             -  -  -  -  -  24  gallons. 

Boil  for  ten  minutes. 
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The  reactions  which  take  place  during  boiling  reduce  the  quantity 
of  arsenious  acid  in  solution  to  about  4  drams  to  the  quart  of  water 
(Eossignol).  But  the  sulphate  of  iron  is  more  especially  a  corrective, 
for  it  acts  as  an  astringent,  prevents  the  absorption  of  the  toxic  agent 
by  the  skin,  and  also  hinders  the  Sheep  licking.  Numerous  facts, 
pubhshed  by  Godine,  jun.,  Gohier,  Youatt,  etc.,  show  that  arsenical 
baths,  containing  no  astringent  substance,  may  cause  serious  poison- 
ing. Nevertheless,  the  result  of  experiments  made  at  Melun  in  1879, 
go  to  prove  that  cutaneous  absorption  is  not  to  be  apprehended  in 
arsenical  baths  which  do  not  contain  more  than  5  drams  to  the  quart 
of  water,  especially  if  immersion  is  not  longer  than  five  minutes  ;  and 
that  pure  arsenical  solutions,  free  from  any  astringent  salt,  may  be 
employed  if  they  do  not  contain  more  than  4  drams  to  the  quart 
of  water. 

The  ferro-arsenical  bath  of  Tessier  has  the  inconvenience  of  giving 
a  rusty  colour  to  the  wool,  from  its  containing  the  sulphate  of  iron. 
Clement,  in  1846,  proposed  replacing  the  iron  by  the  sulphate  of  zinc 
in  half  the  quantity — so  that  after  boiling  the  proportion  of  arsenious 
acid  fell  to  5h  drams  per  quart  (Eossignol).  It  is  therefore  more  toxic 
than  Tessier's  bath.  Mathieu,  in  1856,  substituted  alum  for  the 
sulphate  of  iron  to  the  same  amount.  The  baths  of  Clement  and 
Mathieu  have  given  as  good  results  as  that  of  Tessier,  and  without 
staining  the  wool,  as  Delafond  has  stated  ;  but  they  have  not  been 
employed  so  extensively.  Besides,  they  are  more  expensive  than  the 
sulphate  of  iron,  and  increase  the  cost  of  the  bath  for  100  Sheep 
from  fifteen  pence — Clement's  bath — to  thirty  pence — Mathieu's  bath. 

Tessier's  bath  has  been  blamed  for  serving  in  criminal  attempts  at 
poisoning,  or  giving  rise  to  fatal  mistakes  on  farms.  Consequently,  on 
the  proposition  of  a  committee  of  professors  at  the  Alfort  A^eterinary 
School,  a  Ministerial  Order  decided  that  this  bath  should  be  coloured 
by  the  peroxide  of  iron,  and  made  bitter  by  the  addition  of  gentian 
powder,  according  to  the  following  formula  : 

Arsenious  acid          .....  Soh  ounces. 

Protosulphate  of  iron            ....  177^       ,, 

Anhydrous  protoxide  of  iron  (colcothar)       -             -  14         ,, 

Powder  of  gentian-root         -             -             -             -  8         ,, 

This  was  the  only  preparation  druggists  were  authorized  to  sell,  and 
represents  the  quantity  for  100  Sheep,  when  boiled  in  22  gallons  of 
water.  But  the  formula  has  become  obsolete,  and  is  replaced  by  that 
of  the  Codex  of  1844,  given  under  the  name  of  '  Trasbot's  Arsenical 
Bath,'  in  which  the  astringent  is  represented  by  the  sulphate  of  zinc 
and  the  bitter  substance  by  aloes,  which,  as  Delafond  has  well  demon- 
strated, may  advantageously  take  the  place  of  gentian.  The  following 
is  the  formula  of  the  Codex,  the  quantity  being  sufficient  for  100 
Sheep : 
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Arsenious  acid          .             .             -  .             .       35^  ounces. 

Sulphate  of  zinc  of  commerce            -  -             -     177A^       ,, 

Aloes             -             -             -             -  -             -       18"       ,, 

Water           -             -             -             -  -             -       22  gallons. 

Dissolve  the  arsenious  acid  in  four  gallons  of  boiling  water,  also  dissolve  the  aloes  and 

sulphate  of  zinc  in  two  gallons  of  cold  water  ;  then  mix  the  two  solutions,  and  add  the 

remainder  of  the  water.  ^ 

The  price  of  this  bath  amounts  to  about  fifty  pence  per  100  Sheep, 
and  though  a  little  dearer  than  Tessier's  bath,  it  laas  the  advantage  of 
not  staining  the  fleece,  while  it  is  as  effective  in  curing  the  disease ;  as 
it  is  Clement's  bath,  only  rendered  bitter  and  coloured  by  aloes — the 
good  effects  of  this  bath  being  testified  to  by  Delafond  and  numerous 
practitioners.  According  to  the  statistics  collected  by  Delafond,  dealing 
with  36,000  Sheep,  treated  from  1816  to  1852,  35,963  were  cured  by 
Tessier's  bath,  the  remaining  37  having  succumbed  from  ansemia  and 
marasmus  before  treatment ;  only  60  Sheep  required  a  second  immer- 
sion to  make  the  cure  a  radical  one. 

The  following  recommendations  with  regard  to  the  manner  of  em- 
ploying arsenical  baths,  are  borrowed  from  the  conscientious  work  by 
the  same  author. 

As  has  been  already  said,  the  animals  should  be  shorn  as  much  as  is 
possible.  This  precaution — which  is  always  useful,  in  order  to  ensure 
the  effects  of  the  bath — is  necessary  if  the  primitive  bath  of  Tessier  is 
had  recourse  to,  as  it  depreciates  the  fleece  by  the  coloration  it  gives. 

The  bath  is  kept  always  tepid — 30°  to  35°  (C).  The  temporary 
locality  in  which  the  Sheep  are  kept  should  be  divided  into  two  spaces 
by  hurdles — the  animals  passing  from  one  to  another  as  they  are  dipped. 
At  least  four  men  are  employed  in  the  operation — one  to  bring  the 
Sheep,  and  three  to  dip  it,  two  of  these  having  a  coarse  brush. 

Tessier  expressly  recommends  that  the  hands  of  the  dippers  be  pro- 
vided with  leather  gloves  ;  but  experience  has  shown  that  this  precau- 
tion is  needless,  as  men  may  be  employed  in  this  work  for  twenty-four 
hours,  and  even  for  several  consecutive  days,  without  any  harm 
occurring — the  epidermis  of  the  hands  and  arms  merely  becoming  dry, 
as  if  tanned,  and  rust-coloured  in  the  Tessier  bath,  this  tint  disappear- 
ing promptly  if  the  parts  are  washed  with  a  weak  solution  of  hydro- 
chloric acid,  which  may  also  be  employed  to  remove  the  iron  stains  on 
the  clothes  made  during  the  dipping.  But  notwithstanding  the 
numerous  favourable  experiments,  men  who  have  wounds  on  their 
hands  should  abstain  from  taking  part  in  the  operation. 

^  Beucler  has  made  known  an  interesting  case,  in  which,  of  fifty-one  Sheep  dipped  ia 
Clement's  arsenical  bath,  forty -nine  died  in  less  than  twenty-four  hours.  The  expert 
showed  that  the  sulphate  of  zinc  had  been  replaced  by  the  fni/phate  of  soda — a  mistake 
of  the  druggist.  Consecutive  experiments  made  by  Nocard  appeared  to  establish  that, 
in  animals,  the  absorption  of  the  poison  had  taken  place  by  the  surface  of  the  skin. 
Archiv.  Veterinaire  and  Bulletin  de  la  Soc.  de  Med.  Veterinaire  Pratique,  Nov.,  1879. 
But  those  which  Rossignol  undertook  at  Melun  rather  tend  to  prove  that  absorption 
occurred  cutaneously.  Bull,  de  la  Soc.  de  Med.  Veterinaire  Pratique,  1880,  p.  50  ; 
La  Presse  Veterinaire,  1888,  passim. 
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The  udder— and  more  especially  the  teats  of  the  milch  ewes,  should 
have  been  previously  smeared  with  grease,  to  prevent  the  astringent 
action  of  the  fluid,  which  otherwise  would  diminish  the  secretion  of 
milk  for  some  days.  The  other  animals  of  the  flock  do  not  require  any 
preparation. 

Each  Sheep  is  kept  in  the  bath  for  two  minutes,  the  entire  body 
being  immersed,  except  the  head  ;  though  in  the  case  of  very  mangy 
animals  particular  cai'e  should  be  taken  that  the  fluid  penetrates  all 
the  folds  of  skin  on  the  head,  in  the  arms,  flanks,  and  between  the 
claws.  After  one  or  two  minutes,  the  animal  is  placed  standing  in  the 
bath,  and  brushed  and  rubbed  over  every  part,  and  especially  the 
mangy  places — but  without  causing  them  to  bleed — for  from  two  to 
five  minutes  at  most.  The  same  procedure  is  carried  out  on  the  limbs 
and  nude  parts  of  the  head,  where  the  Psoroptes  often  take  refuge. 
The  dippers  then  pass  their  hands  over  the  body  to  press  out  the  fluid, 
the  Sheep  is  set  free  in  the  place  set  apart  for  the  dipped  animals,  and 
the  operation  is  terminated. 

Four  men  can  dip  from  12  to  14  Sheep  in  an  hour,  or  120  to  130  in  a 
day. 

Tessier  recommends  putting  the  ears  over  the  eyes  of  the  Sheep 
while  in  the  bath,  to  prevent  the  fluid  entering  the  ears  and  injuring 
the  eyes  ;  but  Delafond  considers  this  precaution  useless,  as  the  bath 
does  not  cause  any  irritation  to  these  organs. 

What  remains  in  the  bath  is  kept  for  local  application,  in  cases  that 
require  a  second  application  ;  and  when  the  disease  has  completely 
disappeared,  the  surplus  fluid  is  buried  in  the  ground. 

The  caldron  in  which  the  fluid  has  been  heated  should  be  carefully 
washed  out,  as  well  as  the  bath-tub,  buckets,  brushes,  and  other 
articles  used  in  treatment. 

Tessier  recommends  leaving  the  Sheep  for  twenty-four  hours  in  a 
place  without  litter,  straw,  or  forage,  so  as  to  avoid  impregnation  of 
these  with  the  fluid  that  drips  from  the  animals,  and  so  to  prevent 
accidents  by  poisoning  ;  but  Delafond  assures  us  that  they  rarely  show 
any  tendency  to  take  food  which  is  made  bitter,  and  that  when  fed 
for  three  to  eight  days  on  food  containing  every  day  from  one  to  three 
centilitres  of  Tessier's  bath,  they  did  not  sufi'er  any  harm.  He  also 
found  that  animals  which  were  dipped  in  this  bath,  and  whose  wool 
and  skin  were  moist  with  it,  did  not  lick  themselves ;  or  if  they  did  so, 
they  did  not  swallow  sufficient  poison  to  do  them  any  injury ;  for  in  his 
experiments  Sheep  have  taken  from  two  to  ten  centilitres  of  this  fluid 
without  being  indisposed,  and  it  required  a  dose  of  five  decihtres  to 
induce  fatal  poisoning. 

When  taken  out  of  the  bath,  it  is  observed  that  the  parts  denuded  of 
epidermis,  and  the  cracks  and  ulcers,  are  cauterized.  In  three  to  four 
hours   afterwards   there  is  general   febrile  excitement — often  scarcely 
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perceptible — which  persists  in  a  more  or  less  marked  manner  for  ten  or 
twelve  hours. 

From  the  third  to  the  fifth  day,  the  skin  is  hard,  difficult  to  fold,  and 
covered — especially  at  the  mangy  parts — by  a  sedimentary  adherent 
crust,  which  is  rust-tinted  if  Tessier's  bath  has  been  used.  The 
animals  no  longer  rub  or  scratch  themselves,  and  have  an  excellent 
appetite.  In  the  crust,  the  microscope  only  reveals  dead  Psoroptes, 
and  dried  and  withered  eggs. 

From  the  eighth  to  the  twentieth  day,  numerous  crusts  become 
detached,  showing  the  cicatrized,  rosy  skin,  which  is  thin  and  supple. 
In  the  parts  which  were  badly  affected,  the  latter  result  is  only  attained 
towards  the  thirtieth,  and  even  the  fiftieth  day.  The  wool  grows  soft 
and  shiny,  and  the  reddish  tint  at  the  end  of  the  locks  disappears 
from  day  to  day,  while  the  animals  quickly  regain  their  liveliness  and 
condition. 

Sometimes,  though  rarely,  the  disease  re-appears  in  some  animals  at 
certain  points ;  but  scraping,  and  the  application  of  one  or  two  dress- 
ings with  the  bath' fluid,  will  suffice  to  effect  a  complete  cure. 

The  process  of  cicatrization  in  the  affected  parts  often  produces 
intense  pruritus,  which  must  not  be  taken  as  an  indication  of  persistence 
of  the  malady ;  it  is  well,  nevertheless,  to  watch  the  Sheep  carefully 
during  this  period,  and  to  be  assured  that  the  diseased  places  are  really 
recovering. 

The  cure  of  scabies  is  all  the  more  rapid  the  less  constitutional 
disturbance  there  is.  It  is  realized  in  about  eight  days,  when  the 
skin  is  not  greatly  altered.  In  other  instances  the  cure  is  subordinate 
to  the  reactional  power  of  the  animals  ;  and  it  may  be  remarked  that, 
according  to  the  observations  of  Cagnat,^  the  antipsoric  baths  are 
injurious  to  cachectic  Sheep,  and  may  cause  their  death. 

Scheuerle  and  Kehm-  employ  an  arsenical  bath  which  they  consider 
the  best,  with  regard  to  efficacy  and  rapidity  of  cure  ;  it  leaves  the 
wool  of  a  fine  white  colour,  and  never  causes  poisoning  if  the  precautions 
they  give  are  adopted.     It  is  composed  of  : 

Arsenious  acid  -  -  -  -  -        18  ounces. 

Alum 2,103       ,, 

Water  ------        22  gallons.^ 

The  Sheep  are  dipped  in  the  open  air.  There  are  two  iron  caldrons 
of  four  to  five  gallons  capacity,  which  are  filled  with  water  and  placed 
on  a  fire  ;  two  other  caldrons  of  about  six  and  a  half  gallons  capacity, 
not  quite  full  of  water,  are  also  heated.  In  the  two  first  caldrons  is  put 
the  arsenic,  which,  by  reason  of  its  density,  sinks  to  the  bottom ;  but 

'  L.  Cagnat.  Ohservations  sur  le  Traitement  de  la  Gale  da  Mouton.  Rec.  de  Med. 
Veterinaire,  V.,  1858,  p.  881. 

-  Scheuerle  and  Kehm.     Repertorium  fur  Thierheilkunde,  1869,  Heft  2. 

•'  The  alumino-arsenical  bath  of  Mathieu  i-<  composed  of  arsenious  acid,  36  ounces  ; 
crystallized  alum,  3,505  ounces  ;  water,  22  ga'lous. 
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after  boiling  and  stirring  for  fifteen  to  thirty  minutes,  it  is  completely- 
dissolved,  and  the  fluid  has  the  limpidity  of  water.  At  the  same  time 
the  alum,  broken,  is  thrown  into  the  boiling  water  in  the  larger 
caldrons,  and  is  concurrently  dissolved.  The  two  solutions  are  then 
poured  into  a  tub  or  bath,  and  cold  water  is  added  sufficient  to  make 
up  the  amount  stated  in  the  formula.  To  dip  200  Sheep  recently 
shorn  will  require  5  pounds  of  arsenic,  from  54  to  66  pounds  of  alum, 
and  a  corresponding  quantity  of  water. 

A  quantity  of  the  solution  sufficient  to  cover  a  Sheep  is  placed  in 
the  bath  ;  a  man  takes  the  Sheep  by  the  fore-legs  and  crosses  them  on 
the  neck,  while  a  second  man  seizes  the  hind-legs  and  turns  the  animal 
over  on  its  back ;  the  creature  is  then  immersed  for  two  minutes,  the 
eyes  and  mouth  being  kept  out  of  the  fluid.  On  removal,  it  is  put  into 
an  empty  tub,  and  three  men  rub  and  brush  it  vigorously,  squeezing 
out  the  fluid  remaining  in  the  fleece.  To  protect  themselves  from  the 
corrosive  action  of  the  fluid,  if  long  employed  at  this  dipping,  the  men 
frequently  soak  their  hands  in  linseed-oil.  One  of  them  is  occupied 
with  the  head  of  the  Sheep,  which  had  not  been  moistened  ;  he  holds 
in  one  hand  a  basin  containing  a  quantity  of  the  solution,  while  with 
the  other  hand  he  applies  this  all  round  the  head,  taking  care  not  to 
allow  it  to  get  into  the  eyes.  The  very  mangy  parts  are  scraped,  so  as 
to  remove  the  crusts.  When  all  the  Sheep  have  been  dipped,  they  are 
set  at  liberty  in  an  enclosed  place  for  some  hours,  in  order  to  facilitate 
evaporation,  but  without  exposing  them  to  a  hot  sun  or  a  dry  wind. 

Crcolin. — There  is  a  tendency  to  replace  the  various  antipsoric  baths 
by  creolin  baths,  and  this  preference  is  justified  by  their  eflicacy,  their 
innocuousness  with  regard  to  health  and  the  quality  of  the  wool,  the 
facility  with  which  they  can  be  employed,  and  their  cheapness.  Trials 
of  them  have  been  more  particularly  made  in  Germany,  and  their  use 
is  now  officially  prescribed  in  Prussia.  Shearing  having  been  carried 
out  as  much  as  possible,  the  crusts  are  softened  by  rubbing  the  most 
diseased  places — neck,  back,  and  croup — with  a  liniment  composed  of 
soft  soap,  8  parts  ;  creolin,  1 ;  alcohol,  1.  The  bath  is  afterwards 
prepared  for  100  Sheep,  as  follows :  water,  55  gallons  ;  creolin, 
2  gallons.  Every  Sheep  undergoes  two  dippings  at  an  interval  of 
seven  days,  each  dip  consisting  in  an  immersion  in  the  bath  for 
three  minutes,  followed  by  a  good  brushing  for  the  same  time,  and  a 
second  but  brief  immersion.  Each  Sheep  requires  about  three  pints  of 
the  solution.  It  is,  of  course,  understood  that  the  general  rules  applic- 
able to  antipsoric  baths  are  as  important  in  regard  to  this  one.  The 
value  of  the  creolin  bath  has  been  many  times  recognised,  and  Hohen- 
leitner  and  Gsell  have  quite  recently  confirmed  the  reports  as  to  its 
utility.i 

1  Hohenleitner.  Wochenschrift  fur  Thierheilkunde  und  Viehzucht,  1889,  No.  15.  — 
Gsell.     Progrfes  Veterinaire,  1890,  No.  4. 
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Walz's  Bath. — The  oldest  bath  employed  is  that  of  Walz.  Hering 
and  Hertwig  have  particularly  recommended  it,  and  it  is  still  in  frequent 
use  in  Germany.     It  is  composed  of : 


Slaked  lime 

Carbonate  of  potass             .... 

4  parts. 

5  „ 

Cow's  urine             ..... 

Dissolve  by  boiling,  and  then  add  : 
Empyreumatic  oil  - 
Vegetable  tar  (or  coal  tar) 

Mix  perfectly,  and  dilute  the  whole  with  : 
Cow's  urine             ..... 
Water 

q.s. 

6  parts. 
3     ,, 

-  20     „ 

-  800     „ 

Twenty-two  gallons  are  sufficient  for  100  Sheep.  The  dipping  re- 
quires to  be  repeated  three  times  at  least,  sometimes  four  and  five, 
at  intervals  of  eight  days,  in  order  to  ensure  a  complete  cure.  This 
bath  is  therefore  inferior  to  the  preceding  preparations.  The  three 
parts  of  tar  are  usually  replaced  by  two  parts  of  the  carbolic  acid  of 
commerce. 

Ztrndel's  Bath. — Zundel  has  devised  a  special  bath,  the  formula  for 
which  has  been  inspired  by  the  energetic  acaricide  action  of  pyrogenous 
substances,  such  as  were  employed  in  the  comparative  experiments  of 
Hertwig,  Gerlach,  etc.  '  Our  system,'  he  says,^  '  is  really  economical, 
as  it  does  not  cost  more  than  twopence  per  head,  and  is  a  certain  cure, 
often  after  only  one  bath.  This  is  composed  of  crude  carbolic  acid, 
53  ounces  ;  quicklime,  36  ounces  ;  carbonate  of  soda,  107  ounces  ; 
soft  soap,  107  ounces.  These  articles,  on  being  mixed,  form  a  thick 
paste;  this  is  diluted,  when  required  for  use,  in  57  gallons  of  hot 
water — which  makes  a  sufficient  quantity  for  100  previously  shorn 
Sheep.  With  this  rational  imitation  of  Walz's  bath,  in  which  there 
is  formed  a  caustic  soda  that  dissolves  the  carbolic  acid,  the  Sheep  are 
washed  by  means  of  a  strong  brush— of  dog-grass,  and  plunging  them 
in  the  solution,  which  is  placed  in  a  large  tub.  Two  men  and  two 
assistants  are  sufficient  for  the  operation.  Sheep  which  are  badly 
affected  should  be  washed  again  in  four  to  six  days.'  The  caustic 
soda  which  is  formed  in  this  preparation  dissolves  the  crusts  and  the 
Psoroptes  they  conceal,  and  also  dissolves  the  shell  of  the  parasites' 
eggs  ;  but  it  slightly  irritates  the  hands  of  the  operators.  Zundel 
asserts  that,  with  the  degree  of  concentration  of  this  bath,  there  is  no 
fear  that  the  soda  will  saponify  the  yolk,  and,  corroding  the  wool, 
render  it  dry  and  brittle.  He  prefers  the  crude  carbolic  acid  to  the 
pure  article,  as  the  essential  empyreumatic  oils  in  it  are  also  useful. 

Tobacco. — In  Germany,  the  relatively  low  price  of  tobacco  and  its 
certain  acaricidic  action,  causes  it  to  be  often  employed  for  the  treat- 
ment of  Sheep  scabies.  It  was  strongly  recommended  by  Gerlach, 
and  the  following  is  the  manner  of  applying  it,  as  indicated  by  Ziirn. 

^  Zundel.  Diet,  de  Med.,  de  Chirurg.  et  d' Hygiene  Veterinaires  d'Hurtrel  d'Arboval. 
Edition  of  1875,  II.,  p.  24. 
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An  alkaliue  bath  is  first  given,  composed  of  9  pounds  of  potash, 
U  pounds  of  lime,  and  22  gallons  of  water.  The  next  day  the  antipsoric 
bath  is  given  ;  this  is  made  of  33  pounds  of  ordinary  tobacco  to  2-i  gallons 
of  water.  Two  to  three  pints  are  required  for  each  clipped  Sheep, 
and  double  the  quantity  in  winter  when  the  wool  is  long.  Each 
animal  is  kept  in  the  bath  for  three  or  four  minutes,  the  head  being 
plunged  in  it  several  times,  and  the  creature's  eyes  protected  by  the 
hands.  The  Sheep  is  then  placed  on  its  feet  in  an  empty  tub,  where 
all  the  superfluous  fluid  is  squeezed  out  of  the  wool.  This  fluid  is 
returned  to  the  dippiug-tub.  The  manipulations  are  otherwise  the 
same  as  for  the  arsenical  baths. 

These  tobacco  baths  are  limited  in  their  action  to  the  living  Psoroptes. 
The  eggs  remain  intact,  and  are  hatched ;  so  that  the  parasites  from 
them  should  be  destroyed  before  attaining  the  age  of  reproduction. 
This  is  why  a  second  antipsoric  bath  is  required  in  five,  six,  or  eight 
days  after  the  first.  If  there  are  many  crusts,  it  is  advisable  to  give  a 
second  alkaline  bath  ;  and  in  some  cases,  in  which  the  pruritus  con- 
tinues, it  is  requisite  to  administer  a  third,  and  even  a  fourth,  tobacco 
bath. 

Ostertag  has  modified  this  treatment  in  the  following  manner  : 
Employing  by  preference  the  juice  of  tobacco,  because  of  its  low  price, 
he  makes  a  decoction  of  11  pounds  of  tobacco  in  55  gallons  of  water, 
adding — after  he  has  dissolved  them  separately — Gl  pounds  of  common 
soda,  the  same  quantity  of  soft  soap,  and  3^7  pounds  of  quicklime  and  of 
crude  carbolic  acid.  The  same  veterinary  surgeon  has  also  successfully 
employed  a  bath  composed  of  water  55  gallons  ;  pure  carbolic  acid, 
2  pounds  ;  potash,  2  pounds.^ 

Because  of  its  originality,  we  may  here  mention  the  manner  of 
treating  the  disease  in  the  Pampas  of  the  Argentine  Kepublic,  in  flocks 
of  2,000  to  2,500  Sheep. 

The  shepherd,  a  gaucho  on  horseback,  drives  the  Sheep  towards  a 
palisaded  enclosure  ending  in  a  narrow  passage,  through  which  they 
are  obliged  to  defile,  one  after  the  other,  the  space  being  too  small  to 
allow  two  to  go  through  at  a  time.  This  passage  is  continuous  with  a 
kind  of  trench  in  wood  or  masonry,  with  a  sloping  entrance  and  exit, 
which  is  filled  with  the  antipsoric  bath.  The  Sheep,  not  being  able  to 
turn  round  to  escape,  has  to  pass  through  this  wet  ditch,  and  so  is 
gradually  immersed  deeper  and  deeper  until  up  to  the  neck  in  the 
fluid.  The  animal  finds  its  way  out  by  the  opposite  slope,  with  its 
fleece  impregnated  by  the  fluid.  The  operation  is  very  simple,  and 
scarcely  occupies  more  than  an  hour  for  the  whole  flock.  The  curative 
agent  is  tobacco  or  its  refuse. - 

(It  is  recognised  in  Britain,  that  the  treatment  of  Sheep  scabies,  to  be 
satisfactory,  must  be  cheap,  simple,  and  readily  and  quickly  practicable  ; 

'  Ostertag.     Repertoriuni  der  Thierheilkunde.  1889,  p.  26. 

-  This  information  is  obtained  from  Messrs.  Coiniouls-Houll's,  cloth  manufacturers  at 
Mazamet. 
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while  it  must  neither  hurt  the  Sheep  or  their  wool,  or  the  men  who  apply 
the  remedy.  It  may  beneficially  continue  in  the  fleece  for  some  time 
after  application,  so  that  it  can  destroy  the  young  acari  as  they  are 
hatched  from  the  eggs,  and  which  have  escaped  destruction  or  removal ; 
as  most  applications  require  repeating  after  a  few  days,  and  sometimes 
even  a  second  or  third  dressing  is  necessary.  The  systems  which 
have  been  found  practicable  are  dipinng,  smearing  or  salving,  and 
pouring.  '  Dipping  '  consists  in  the  thorough  immersion  of  the  Sheep 
in  the  acaricide  fluid  contained  in  a  bath — or  a  dipping-well  in  some 
cases  ;  and  its  proper  performance  depends  on  the  adoption  of  a  number 
of  precautions,  and  exercise  of  the  greatest  care.  The  liquid  used  varies 
much  in  different  cases  and  countries  ;  every  chemist  has  his  formula 
for  a  '  Sheep-dip,'  ranging  from  McDougall's  excellent  compound  and 
Tuson's  equally  valuable  soluble  mixture,  to  the  poisonous  empirical 
preparations  of  local  country  chemists,  and  the  ancient  recipes  in 
possession  of  shepherds  and  farmers. 

In  Australia,  '  Sheep-dipping  '  is,  as  may  be  inferred,  carried  out  on 
a  very  extensive  scale,  and  instructions  are  issued  officially.  When 
the  process  is  undertaken,  there  are  generally  two  yards — the  receiv- 
ing and  forcing  yards — which  are  mostly  of  a  circular  form,  which 
turns  to  advantage  the  habit  which  Sheep  have  of  '  ringing  '  when 
disturbed  in  a  yard,  and  saves  labour  of  men  and  dogs ;  as  the 
Sheep  cannot  '  pack  '  or  stop,  however  much  they  may  try.  It  is 
recognised  as  advisable  to  have  the  exit  of  the  yard  near  to  the 
entrance,  as  the  instinct  of  the  Sheep  impels  it  to  escape  by  the  open- 
ing through  which  it  entered.  If  the  Sheep  are  tardy  in  moving  on, 
a  man  jumps  over  the  fence  and  runs  through  the  flock  in  a  direction 
opposite  to  that  in  which  they  are  required  to  pass ;  this  will  start 
them  at  once.  There  must  be  several  yards  in  series,  so  that  too 
many  Sheep  are  not  in  any  one  of  them  at  a  time  ;  from  the  last  yard 
to  the  dip  there  must  be  a  path  or  race,  2  feet  3  inches  wide,  and 
20  feet  long ;  the  last  5  feet  being  smooth,  and  at  an  incline  of 
25°  to  30°,  in  order  that  the  Sheep  may  slide  along  it  into  the  dip. 
These  yards  can  be  used  for  drafting  purposes,  after  being  disinfected, 
by  simple  modifications.  The  race  and  commencement  of  the  dip 
should  have  high  fences,  to  prevent  the  Sheep  jumping  out.  Around 
the  dip  should  be  a  stage  from  which  the  Sheep  can  be  thrown  into 
the  dip,  either  by  men  or  by  means  of  a  tilt.  The  Sheep  on  the  race 
and  stage  should  not  be  allowed  to  see  the  dip,  nor  those  in  the  yards 
be  able  to  see  the  stage  and  dip.  Decoy  pens  may  be  placed  in  such 
a  position  that  the  Sheep  coming  up  see  those  in  these  pens  and 
suspect  nothing  ;  this  economizes  much  time.  A  slide  gate  separates 
the  race  from  the  dip,  and  is  better  than  simple  hurdles  for  the  purpose. 

Three  kinds  of  dipping  arrangements  are  used  in  Victoria  and  South 
Australia  : 


186  TREATISE    OX    PARASITIC    DISEASES. 

1.  Eound,  9  feet  in  diameter,  and  8  feet  deep  in  the  clear,  having  a 
drawgate  4^  feet  wide  at  the  commencement  of  the  race  from  the  dip 
into  the  draining  yard,  which  race  is  10  to  15  feet  long  by  4i  feet  wide, 
commencing  at  2  feet  from  the  bottom  of  the  dip,  and  gradually  rising 
to  the  level  of  the  draining  yard. 

2.  Oblong,  20  to  25  feet  long,  by  4  feet  long  at  the  stage  end, 
gradually  narrowing  to  2  feet  3  inches  at  12  feet  from  the  end  of  the 
stage,  remaining  that  width  to  the  race  to  the  draining  yard,  which  is 
2  feet  3  inches  wide  and  10  to  15  feet  long. 

3.  This  is  employed  with  circular  yai'ds,  and  is  similar  to  No.  2,  but 
is  2  feet  3  inches  wide  throughout.  The  dip  is  made  of  pine,  tongued 
and  grooved,  or  of  colonial  timber,  sawn  or  in  slabs.  Around  the  race 
and  dip  should  be  puddled  to  a  thickness  of  2  feet  if  colonial  timber 
be  used,  and  the  slabs  should  be  secured  with  stays  attached  to  posts 
in  the  ground  behind  the  dip.  The  depth  and  contents  in  gallons 
should  be  indicated  by  a  plainly-marked  scale  on  the  sides.  There 
should  be  a  depression  on  the  side  next  to  the  boilers  to  collect  the 
mixture.  Both  dip  and  draining  race  should  have  watertight  covers. 
The  draining  yards — which  may  be  two  in  number,  each  for  200  to 
300  Sheep  —  and  the  gangway  which  leads  to  them,  should  have 
battens  so  arranged  as  to  allow  the  drippings  to  flow  back  into  the 
dip. 

The  tobacco  and  sulphur  dip  is  used.  Infusion  boilers  with  air- 
tight covers  nmst  have  one  pound  of  tobacco  to  five  gallons  of  water, 
and  the  infusion  is  made  as  if  making  tea — it  is  allowed  to  stand  for 
eight  to  ten  hours — then  fresh  water  may  be  boiled  with  the  tobacco 
for  two  hours,  and  this  may  be  drawn  off  and  a  second  boiling  tried, 
after  which  the  tobacco  is  exhausted.  A  measure,  consisting  of  a  cask 
gauged  and  marked,  lies  on  the  tube  running  from  boiler  to  dip,  and 
serves  to  measure  the  quantity  of  water  passing  in.  The  sulphur 
water  must  be  thoroughly  mixed  with  the  tobacco  infusion. 

Six  men  and  the  overseer  are  required  for  the  operation— one  to  the 
yard,  two  to  throw  in  the  Sheep,  one  to  the  boilers,  and  two  men 
armed  with  crutches,  consisting  of  a  7-foot  handle  attached  to  the 
middle  of  a  head  12  inches  long,  made  of  ^-inch  round  iron,  bent  so 
as  to  either  pull  or  push. 

The  dip  is  filled  to  within  12  inches  of  the  top,  and  each  Sheep  is 
made  to  swim  round  the  No.  1  dip  at  least  twice,  but  with  Nos.  2  and  3 
swimming  the  whole  length  is  sufficient.  By  means  of  the  crutches 
each  Sheep  is  made  to  pass  at  least  twice  completely  into  the  solution. 

The  overseer  at  the  drawgate  of  the  draining  gangway  passes  each 
Sheep  as  sufficiently  dipped.  Care  has  to  be  taken  to  keep  up  the 
strength  and  temperature  of  the  bath  ;  it  should  not  be  allowed  to 
fall  lower  than  2  feet  3  inches  from  the  top,  lest  the  Sheep's  legs  be 
broken  against  the  bottom  when  they  are  thrown  in.     With  a  short 
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fleece,  the  bath  should  be  at  110'  Fahr.  in  wiuler,  100'  in  summer, 
and  the  Sheep  ought  to  remain  in  it  for  about  a  minute.  If  the  bath 
is  colder  they  must  be  kept  in  longer,  but  the  temperature  of  it  should 
never  be  less  than  85°  Fahr, ;  with  a  long  fleece,  90'  to  95'  in  summer, 
and  95'  to  100'  in  winter,  will  suffice,  and  each  may  be  kept  in  a  little 
shorter  time,  as  it  will  take  longer  to  drain. 

The  sulphur  must  be  kept  well  stirred  up  from  the  bottom,  in  order 
that  each  Sheep  may  carry  some  away  on  the  fleece.  Mr.  Bruce,  of 
New  South  Wales,  says  :  '  In  putting  through  the  first  and  second 
dipfuls  of  Sheep,  it  was  at  first  found  that  some  of  them  were  killed — as 
has  generally  been  supposed,  by  the  fumes  of  the  sulphur,  which,  when 
allowed  to  do  so,  collects  at  the  commencement  of  the  dipping  on  the 
surface  of  the  mixture  ;  and  the  practice  has  been  to  keep  the  mixture 
well  stirred  up  until  the  third  or  fourth  lots  have  left  the  dip.'  When 
care  is  taken,  there  are  few  deaths. 

4.  Small  portable  zinc  dips,  4  feet  wide  by  ih  deep,  6  feet  long  at  the 
bottom  and  9  feet  long  at  the  top,  are  employed  for  the  smaller  stations ; 
they  will  hold  three  Sheep  at  a  time,  and  600  Sheep  can  be  dipped  in 
them  daily. 

Another  description  of  Sheep-dipping  is  given  in  a  Scotch  newspaper^ 
which  is  of  interest.  The  dipping  apparatus  may  be  in  the  form  of  a 
pond  or  trough,  and  may  be  fixed  or  movable.  It  should  be  narrow  and 
deep  to  economize  the  liquid,  and  narrower  at  the  bottom  than  the  top. 
It  should  not  hold  more  than  80  to  100  gallons  of  fluid  ;  if  for  flocks  of 
thirty  to  forty  score  a  movable  dip  capable  of  containing  50  to  60 
gallons  will  be  sufficient.  One  end  of  the  trough  should  slant,  to 
facilitate  lifting  of  the  Sheep  on  to  the  drainer,  and  should  be  fitted 
■with  battens  to  enable  the  animal  to  walk  up  when  tm-ned  on  to  its 
legs  by  the  shepherd,  who  lifts  the  head,  while  his  assistants  leave  the 
hind-legs  free  and  lift  the  fore-quarters.  The  trough  should  be  freely 
washable  and  have  a  ready  outlet,  and  water  ought  to  be  constantly 
kept  in  it  to  maintain  it"  water-tight.  The  drainer  is  a  wooden  or  metal 
grating  on  a  wooden  channel  inclined  towards  the  trough,  sufiiciently 
large  to  accommodate  forty  or  fifty  Sheep  at  once,  surrounded  by  a  rail- 
ing, and  divided  into  halves,  each  with  a  gate  of  entry  and  one  of  exit, 
the  latter  being  furnished  with  a  sliding-board  to  prevent  injury  when 
the  Sheep  are  Hfted  off  the  drainer.  The  dipper  should  have  beside 
him  a  stool  or  inverted  pail,  on  which  to  turn  the  Sheep,  to  prevent 
rough  and  hurried  handling.  Not  fewer  than  six  men  are  required  for 
the  movable  apparatus,  and  four  for  the  fixed.  One  catches  the  Sheep, 
the  shepherd  holds  the  head,  two  men  seize  the  legs  and  turn  the 
animal  into  the  bath;  two  more  men  hold  it  on  the  drainer.  Two  en 
closures  should  be  to  hand,  one  near  the  apparatus  for  three  or  four 

(1  The  Scottish  Farmer,  February  13,  1864.) 
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Sheep,  and  a  larger  for  fifty  Sheep.  The  fixed  dipping  apparatus  may 
be  paved,  and  roofed  to  keep  out  the  rain. 

The  bath  fluid  should  be  of  extra  strength  rather  than  weak,  and  it 
ought  to  be  at  a  temperature  of  80°  to  95'  Fahr.  Not  more  than  fifty 
Sheep  per  hour  should  be  dipped ;  six  men  can  dip  500  animals  in  a 
^^y>  giving  two  or  three  minutes'  immersion  for  each.  The  mixture 
recommended  is  Melosson  dip,  which  dissolves  rapidly  in  tepid  water, 
and  is  non-poisonous,  even  at  five  times  the  necessary  strength  of 
1  to  40. 

A  good  dip  is  the  following :  Take  terebane— cresylic  acid,  a  liquid 
residue  obtainable  fi-om  carbolic  acid — and  water,  and  mix  in  propor- 
tion, 1  to  40;  add  bar  soap  in  proportion  of  two  pounds  to  each  gallon 
of  the  terebane,  and  stir  with  a  wooden  rod,  warming  the  mixture  in  a 
water-bath  until  the  soap  is  dissolved,  but  do  not  allow  it  to  boil.  When 
the  mixture,  removed  from  the  fire,  ceases  to  give  off  vapour,  add  oil  of 
turpentine  one  pint  to  each  gallon  of  terebane,  and  pour  the  mixture 
into  casks  or  carboys  ready  for  use.  Add  water  according  to  circum- 
stances. When  about  to  use  it  for  Sheep  with  chronic  scabies,  one 
gallon  of  the  mixture  is  allowed  for  forty  gallons  of  water ;  for  recent 
cases,  one  to  fifty  ;  and  for  lambs — especially  for  the  removal  of  Lice 
or  Ticks — one  to  a  hundred. 

The  Sheep  should  be  kept  in  it  for  at  least  two  minutes,  but  longer 
in  severe  cases  ;  the  dipping  should  be  repeated  in  eight  or  ten  days.^) 

Sanitary  Police.— The  first  article  of  the  (French)  law  on  the  sani- 
tary pohce  of  the  domesticated  animals  of  July  21,  1881,  enumerates 
the  contagious  diseases  which  demand  the  apphcation  of  sanitary 
measures,  and  includes  'the  scabies  of  the  ovine  and  caprine  species.' 
Psoroptic  scabies  is  evidently  the  only  serious  form  that  justifies  the 
sohcitude  of  the  authorities  ;  but,  nevertheless,  as  has  been  stated 
(p.  167),  the  law  is  also  applicable  to  sarcoptic  scabies. 

With  regard  to  the  measures  relating  to  scabies,  it  is  necessary  to 
distinguish  them  as  applying  to  the  interior  and  to  the  frontier  of  a 
country. 2 

'  1.  Internal  Sanitary  Police. — In  the  decree  of  June  22,  1882, 
concerning  the  regulation  of  the  public  administration  of  the  law  on  the 
sanitary  police  of  animals,  it  is  stated  : 

'  Art.  39. — When  scabies  is  discovered  among  animals  of  the  ovine  or 
caprine  species,  or  in  a  flock  of  animals  of  these  species,  the  Prefet 
issues  an  order  by  which  these  animals  are  placed  under  the  observa- 
tion of  the  district  veterinaiy  surgeon.  They  are  not  to  be  allowed  to 
be  driven  to  pasture  until  curative  treatment  has  been  applied,  and 
everything  has  been  done  in  conformity  with  the  measures  prescribed 
in  the  order  to  prevent  contact  with  healthy  animals, 

0^  J.  H.  Steel.     A  Treatise  on  the  Diseaoen  of  the  Sheep,  1890,  p.  309.) 
-'  We  csinnnt  do  better  than  borrow  our  infonnatioii  .m  t-his  pubject  fmrn  the  excellent 
Pric'iH  (Ic  Police  Sanit  lire  Velerinaire  of  our  colleague,  PiMf^^ssor  Peuch. 
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'From  this  it  follows  that  the  seabiecT  animals  ought  to  be  seques- 
trated until  submitted  to  curative  treatment ;  so  that  it  is  the  interest 
of  the  owner  to  apply  such  treatment  as  soon  as  possible,  in  order  to 
avoid  the  inconveniences  of  this  sequestration.  The  treatment  of 
scabies  in  Sheep  and  Goats  can  only  be  prescribed  by  a  veterinarian,  in 
conformity  with  Article  12  of  the  law  of  July  21,  1881. 

'  This  veterinarian  may  be  either  that  of  the  sanitary  district  or  any 
other,  as  the  cost  of  treatment  is  defrayed  by  the  owner  of  the  flock. 
In  any  case,  the  scabied  flock  remains  on  the  spot,  under  the  surveil- 
lance of  the  sanitary  veterinarian,  who  has  the  right,  and  whose  duty 
it  is  to  see  that  the  treatment  has  been  applied  in  a  rational  and  com- 
plete manner.  After  this  visit  he  decides  whether  the  animals  can  be 
driven  to  pasture,  and  if  so  he  recommends  the  shepherd,  and  particu- 
larly the  local  authority,  to  be  careful  that  the  recently-treated  ani- 
mals do  not  mix  with  the  healthy  animals  in  their  vicinity ;  for  it  may 
happen  that  all  the  parasites  are  not  destroyed,  and  then  the  disease 
will  return.  It  is  necessary  for  the  authority  to  prescribe  the  roads, 
lanes,  etc.,  by  which  the  animals  are  to  travel  to  the  pastures.  It  may 
also  happen  that  the  treatment  of  the  disease  will  be  incomplete  and 
insufificient  if  the  sheepfold  be  not  carefully  disinfected. 

*  Disinfection. — Article  19  of  the  Ministerial  order  of  May  12,  1883, 
prescribes  the  procedure  of  disinfection  in  the  case  of  Scabies  as 
follows  : 

'  1.  The  litter  and  manure  in  the  sheepfold  and  the  forage  left  in  the 
racks  should  be  well  sprinkled  with  a  disinfecting  fluid,  then  conveyed 
immediately  on  to  the  land.  If  it  cannot  be  so  disposed  of,  then  it 
must  be  mixed  with  the  manure  in  the  manure-pit,  which  should  be 
covered  with  earth  to  a  depth  of  four  inches. 

'  2.  The  floor,  racks,  and  the  walls  and  woodwork  to  the  height  of  five 
feet,  are  to  be  washed  with  water  and  cleansed,  then  sprayed  with  a 
disinfectant  fluid. 

'  3.  Fumigation  is  then  to  be  carried  out  as  already  prescribed. ^ 

'  The  Sale  of  Diseased  Animals  Interdicted. — This  interdiction  is 
specified  in  Article  40  of  the  Kegulations  for  Pubhc  Administration. 

'  Art.  40.  The  disposal  of  animals  affected  with  scabies  is  forbidden, 
no  matter  what  their  destination  may  be. 

'  This  prohibition  has  a  very  general  bearing  ;  it  applies  to  animals 
sold  for  slaughter,  or  any  other  purpose,  and  its  object  is  deduced  from 
the  facility  with  which  the  malady  is  transmitted,  its  gravity,  and  the 
necessity  there  is  for  interdicting  any  movement  of  the  diseased  animals 
before  they  are  cured  ;  and  all  the  more  as  the  specific  treatment  for  it 
is  simple,  cheap,  and  prompt.  Consequently,  those  who,  misunder- 
standing the  prohibition  of  the  administrative  authorities,  expose  for 
sale  or  sell  these  diseased  animals,  are  liable  to  penalties  laid  down  by 
1  This  fumigation  is  made  with  chlorine  or  suphurous  acid  gas.     Art.  3. 


190  TKEATISE    ON   PARASITIC    DISEASES. 

the  law  (Art.  31).  Besides,  this  correctional  prosecution  does  not 
prevent  an  action  for  damages  before  the  proper  tribunal,  if  any  injury 
has  been  caused  by  the  sale  of  scabied  Sheep. 

'  Obliyatioii  to  Disinfect  Skins  and  Wool. — This  obligation  is  set  forth 
in  Article  14  of  the  Public  Administration  Eegulations. 

*  Art.  41.  The  skins  and  wool  from  animals  affected  with  scabies  must 
not  be  disposed  of  until  they  have  been  disinfected.  This  obligation  to 
disinfect  is  applicable  to  all  the  wool  from  a  flock  in  which  scabies  has 
been  detected. 

'  This  article  is  due  to  the  dangers  incurred  from  skins  and  wool,  so 
far  as  the  contagion  of  scabies  is  concerned — at  least,  to  animals  of  the 
same  species.  It  should  be  remarked  that  the  obhgation  to  disinfect 
is  extended  "  to  all  the  wool  from  a  flock  in  which  scabies  has  been 
found,"  because  these  products  may  shelter  the  parasites  or  their  ova, 
and  these  would  spread  the  disease.  In  conformity  with  Article  14  of 
the  Ministerial  order  of  May  12,  1883,  disinfection  of  the  skins  consists 
in  their  immersion  in  a  2  per  cent,  solution  of  sulphate  of  zinc.  With 
regard  to  the  wool,  it  should  be  disinfected  by  washing  in  a  solution  of 
carbonate  of  soda,  in  the  proportion  of  2  ounces  to  the  quart  of  water, 
this  wash  being  afterwards  disinfected  by  the  addition  of  carbolic  acid 
•or  sulphate  of  zinc. 

'  Bcmoval  of  the  Declaration  of  Infection. — This  is  accomphshed  by  a 
prefectoral  order  as  soon  as  the  sanitary  veterinarian  has  ascertained 
that  the  animals  are  cured,  and  the  localities  have  been  disinfected 
(Art.  24,  Beg  Illations).  The  owner  is  therefore  most  interested  in 
having  his  flock  treated  without  delay. 

'  Measures  to  be  adopted  when  Scabies  is  discovered  in  a  Fair  or 
Market. — These  measures  consist  in  putting  the  Sheep  or  Goats  in 
quarantine  and  immediately  treating  them.  But  if  the  discovery  takes 
place  in  a  town  provided  with  a  public  slaughter-house,  and  the  owner 
of  the  scabied  animals  is  desirous  of  selling  them  to  the  butcher,  the 
district  authority  will  allow  him  to  do  so  on  condition  :  1.  That  removal 
to  the  slaughter-house  shall  take  place  under  the  surveillance  of  a 
particular  person,  so  as  to  prevent  straggling  of  the  diseased  animals ; 
2.  That  the  purchasing  butcher,  or  other  person  who  buys  them,  shall 
disinfect  the  skins  and  wool  in  the  slaughter-house  (Arts.  89,  90,  Eegu- 
lations). But  it  is  generally  more  advantageous  for  the  owner  of  a 
scabied  flock  to  treat  the  animals,  than  to  sell  them  in  bad  condition  to 
the  butcher. 

'  The  Sheep  and  Goats  which  may  have  been  in  contact  at  the  fair 
with  the  diseased  flock,  should  be  notified  by  telegraph  to  the  authorities 
-of  the  place  or  places  to  which  the  animals  proceed,  by  the  market 
authorities,  so  that  on  their  arrival  they  may  be  kept  under  obser- 
vation. 
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'  2.  Sanitary  Police  at  the  Feoxtier. — Paragraph  7  of  Article  70 
of  the  Pubhc  Administration  Eegulations  merely  states  that,  in  cases 
of  importation  of  scabied  flocks,  these  shall  be  sent  back. 

*  This  measure  is  relatively  easily  carried  out  when  the  diseased 
flock  arrives  at  a  land  frontier  ;  but  when  it  is  a  maritime  one,  it  is 
evident  that  the  animals  cannot  be  re-embarked,  nor  can  they  be  treated 
on  board  ship,  supposing  the  disease  has  been  discovered  before  they 
are  disembarked.  Then  they  must  be  isolated  on  shore,  and  subjected 
to  treatment  as  soon  as  possible  ;  or  if  local  circumstances  will  not 
admit  of  these  measures,  the  Sheep  should  be  consigned  to  the  slaughter- 
house or  the  knackers,  according  to  their  condition.  In  any  case,  their 
skins  and  wool  should  be  treated  as  above  directed. 

*  With  regard  to  those  animals  which  have  been  in  contact  with  the 
diseased,  but  which  do  not  yet  show  any  signs  of  infection,  they  must 
be  considered  as  strongly  suspected,  and  this  should  be  signified  by  the 
sanitary  inspectors  to  the  authorities  of  the  place  to  which  they  are 
sent,  so  that  they  may  be  watched.  It  is  to  be  apprehended  that,  to 
avoid  this  surveillance,  the  senders  may  make  false  declarations  ;  but 
this  may  be  remedied  by  preventing  their  return,  and  applying  to  them 
the  penalties  awarded  under  the  sanitary  law.' 

3.  Symbiotic  Scabies. 

This  form  has  been  observed  by  Ziirn  and  by  Schleg.^  The  Symbiot 
is  similar  to  that  of  the  Horse,  of  which  it  is  a  variety — Symbiotas 
communis,  var.  ovis — though  of  smaller  dimensions  than  the  type. 

Like  the  symbiotic  scabies  of  the  Horse,  this  is  principally  located  on 
the  limbs — in  the  hollow  of  the  pasterns  of  fine-bred  but  neglected 
Sheep,  especially  the  Negretti  breed.  And  like  the  Horse  Symbiotes, 
those  of  the  Sheep  emigrate  with  difficulty  from  the  region  they  have 
invaded,  and  only  slowly  ascend  towards  the  upper  part  of  the  limbs. 
The  scabies  they  produce  is  very  slightly  contagious,  and  in  a  flock 
there  is  only  a  small  number  of  Animals  attacked — sometimes  no  more 
than  one  per  cent.  Ziirn  is  inclined  to  ascribe  an  important  share  to 
predisposition  and  immunity  in  the  etiology  of  the  disease. 

At  its  commencement,  this  scabies  is  characterized  by  the  redness 
of  the  skin  and  an  abundant  epidermic  desquamation ;  later,  there 
appear  pale-yellow  crusts.  The  pruritus  is  somewhat  severe  —  the 
animals  stamping,  rubbing  and  gnawing  the  affected  parts,  and  so  giving 
rise  to  an  exudation,  and  the  formation  of  crusts  varying  in  thickness ; 
while  cracks,  more  or  less  deep,  appear  about  the  pastern.  Numerous 
Symbiotes — among  which  the  males  are  nearly  as  abundant  as  the 
females— burrow  Ibeneath  the  crusts.  The  shepherds  considered  this 
eruption  was  due  to  food  too  rich  in  salt,  because  they  observed  it 
when  the  Sheep  were  stabled  in  winter.  The  hind  limbs  are  first 
affected,  then  the  fore  ones,  and  the  scrotum  in  the  ram,  the  mammary 
region  in  the  ewe.  The  body,  neck  and  head  always  remain  free 
from  it. 

1  Zurn.  Wochenschrift  f.  Thierheilkunde  u.  Viehzucht,  XVIII.,  1874,  p.  121 ;  and 
Die  Schmarotzer,  I.  Theil,  p.  18.  —  Schleg.     Siichsen  Jahresbericht,  1877,  p.  83. 
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This  form  of  scabies  is  not  serious,  and  always  disappears  with 
simple  cleanliness.  In  any  case,  it  readily  yields  to  antipsoric 
treatment. 

(Goodall,  Christchurch,  Hants, ^  has  quite  recently — June,  1891 — dis- 
covered this  Symbiot  on  the  feet  of  EngHsh  Sheep,  and  he  believes  it 
occasions  one  of  the  forms  of  foot-rot,  as  he  has  discovered  it  where 
that  disease  was  pi-evalent.  He  has  found  it  in  abundance — the  males 
being  very  few — around  the  upper  part  of  the  claws,  in  the  sebaceous 
follicles,  and  more  especially  on  the  interdigital  skin  and  in  the  sinus 
there.  His  description  of  the  parasite  agrees  generally  with  that 
given  by  Neumann.  He  states  that,  in  his  experience,  glycerine  kills 
the  Symbiotes  immediately  they  come  in  contact  with  it.  To  observe 
them  and  watch  their  movements,  he  makes  a  thin  circle  of  Canada 
balsam  on  the  glass,  places  the  parasites  within  it,  and  puts  a  covering 
glass  over  them.  They  may  then  be  observed  ahve  for  hours,  and  it 
will  be  noticed  that  the  auimalculffi  always  spread  out  their  legs  in 
good  positions  as  the  cover-glass  gradually  falls  on  them.) 

D.— Scabies  of  the  Goat. 

On  the  Goat  are  found  Sarcoptes,  Psoroptes  and  Symbiotes.  But 
up  to  the  present  time  only  two  forms  of  scabies  have  been  observed — 
the  sarcoptic  and  symbiotic.  The  Psoroptes  have  only  been  seen  in 
the  pavilion  of  the  ear,  producing  a  benign  acariasis,  which  will  be 
studied  when  the  diseases  of  the  sensory  organs  are  dealt  with.  The 
Goat,  to  judge  by  the  experiments  of  Delafond,  cannot  contract  psorop- 
tic  scabies  ;  as  he  vainly  tried  to  transmit  the  ordinary  scabies  of  Sheep 
to  that  animal,  by  placing  on  its  skin  numerous  Psoroptes  taken  from 
scabied  Sheep. 

1.  Sarcoptic  Scabies.^ 

Among  Thibetan  Goats  imported  into  France  in  1818,  through  the 
instrumentality  of  Huzard,  and  in  1819  through  the  action  of  Joubert 
and  Ternaux,  a  large  number  were  affected  with  scabies,  and  many  of 
these  died.  It  is  difficult  to  say  if  the  disease  was  due  to  the  sarcoptic 
or  the  symbiotic  forms  ;  but  there  can  be  no  doubt  as  to  this  with  regard 
to  the  scabies  of  a  Persian  Goat,  the  history  of  which  was  published 
by  Henderson,  for  its  disease  was  communicated  to  men  and  horses 
in  the  form  of  sarcoptic  mange.  And  so  it  was  with  the  epizootic 
scabies  that  affected  the  Goats  in  the  valley  of  Priittigau,  canton  of 
Grisons,  Switzerland,  in  1851,  1852,  1853.  Though  Wallraff',  who 
observed  it,  did  find  the  acarus,  the  contagiousness  of  the  malady 
with  regard  to  Man,  Horse,  and  Sheep,  and  its  clinical  characters  in 
these,  well  demonstrated   its   sarcoptic   nature.      But  it   was   Franz 

(1  Goodall.  Foot-rot  in  Shtep  ;  its  Relation  to  the  Presence  of  the  Symliotts  spathi- 
ferus — ovis.     The  Veterinary  Journal,  October,  1891.) 

^  Comptea  Rendus  de  I'Ecole  de  Ljon,  1819.  —  Henderson.  The  Veterinarian, 
1851,  p.  252.  —  Wallraff.  Repertoiium  der  Thierheilkunde,  1854,  p.  297.  —  F.  Mtiller. 
Vierteljahrsscb.  f.  wiss.  Veteriniirkunde,  III.,  1853,  p.  124;  XI.,  1858,  p.  151.— 
Klingau.  Oesterr.  landwirthschaftl.  Wochenblatt,  1876,  No.  38.  —  Hable.  Oesterr. 
Vierteljahrsschrift,  1877,  p.  53.  —  Koloff.  Ueber  die  Riiude  der  Ziege.  Archiv  f. 
wissensch.  u.  prakt.  Thierheilkunde,  1877,  p.  311. 
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MuUer,  of  Vienna,  who  first — in  1853— found  Sarcoptes  on  the  dwarf 
Goats  of  Africa,  and  Hebra  considered  them  identical  with  those  of 
Man.  Fiirstenberg  studied  them,  and  concluded  that  they  were  a 
distinct  species — Sarcoptes  vaprm ;  and  Koloff,  who  also  undertook 
their  study,  regarded  them  as  the  Sarcoptes  squamifcrnsoi  Fiirstenberg. 
Buc  it  is  more  just  to  name  the  parasite  S.  scahiei,  var.  caprce. 

Symptoms.  —  From  its  commencement  to  its  termination,  the 
disease  is  characterized  by  great  itching.  It  begins  at  the  head  and 
ears,  reaches  the  trunk  and  abdomen,  the  mammae,  and  finally  the 
limbs — appearing  at  first  in  the  form  of  small  pimples,  from  which  a 
viscid  fluid  exudes,  and  that  soon  produces  dry,  scaly  crusts,  sometimes 
furfuraceous,  sometimes  great  thick  plates  of  a  shining  bluish-gray 
tint.  The  hair  falls  off;  the  skin  becomes  thickened,  dry,  ridged, 
cracked  and  adherent ;  and  the  nose  and  lips  are  tumefied.  Numerous 
Sarcoptes  are  found  under  the  crusts. 

At  first  limited  to  a  few  restricted  patches,  the  malady,  if  left  to 
itself  or  insufficiently  treated,  becomes  generalized,  and  causes  rapid 
emaciation,  which  may  terminate  in  death. 

It  is  capable  of  assuming  an  epizootic  character.  Wallraff  remarked 
that,  after  the  disease  had  shown  itself  in  some  communes  of  Priittigau 
during  the  summer  of  1851,  it  extended  in  such  a  manner  that  in  the 
spring  of  1853,  in  ten  communes,  containing  2,596  Goats,  1,015  were 
afi"ected  and  about  250  had  died.  When  the  epizooty  had  subsided, 
the  total  loss  amounted  to  about  500  animals.  Klingau  reported 
100  deaths  in  a  year  in  one  commune. 

Etiology,  Contagion. — The  relatively  few  observations  published 
with  regard  to  sarcoptic  scabies  of  the  Goat,  show  that  it  attacks,  by 
preference,  breeds  of  Asiatic  or  African  origin.  The  only  exceptions  to 
this  are  the  outbreaks  recorded  by  Wallrail'  and  Klingau,  in  which 
the  diseased  animals  belonged  to  the  local  mountain  breeds.  In 
the  instance  recorded  in  the  Compitcs  roidiis  of  the  Lyons  Veterinary 
School,  they  were  Thibetan  Goats;  in  that  reported  by  Henderson,  it 
was  a  Persian  Goat ;  in  that  mentioned  by  Miiller,  they  were  dwarf 
•Goats  from  Khartoum,  Africa  ;  and  it  was  in  a  fat-tailed  ram  from 
Africa  that  Eoloff  first  saw  it. 

The  scabies  of  that  ram  was  transmitted  to  a  male  Goat,  which  died 
from  it.  And  it  is  not  impossible  that  the  sarcoptic  scabies  of  the  Goat 
had  its  origin  in  the  psoric  form  of  noir-musaati.  of  the  Sheep.  An 
experiment  made  by  Eailliet  would  tend  to  demonstrate  this,  as  he 
was  able  to  communicate  a  generalized  and  fatal  scabies  to  a  Goat  by 
means  of  the  Sheep  sarcopt.i 

Inversely,  this  scabies  of  the  Goat  is  transmissible  to  the  Sheep,  on 
which  it  is  localized  on  the  head,  as  in  the  natural  form  of  sarcoptic 

'  Hailliet,  quoted  by  Xocard.  Bull,  de  la  Soc.  Cent,  de  Med.  V^terinaire,  1890, 
\x  402. 
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scabies  of  that  animal.  It  is  only  in  breeds  with  dry  wool,  poor  in 
yolk — Hke  the  Zackel  breed  and  the  Somali  Sheep — that  it  may  extend 
to  the  other  parts  of  the  body,  where  the  wool  is  scanty  and  coarse. 

In  Henderson's  case,  the  Goat  disease  was  conveyed  to  men,  who 
were  considered  as  suffering  from  itch  by  the  doctors  attending 
upon  them.  It  was  the  same  in  the  epizooty  at  Priittigau,  where  the 
itch,  transferred  to  the  people,  assumed  a  particularly  severe  character. 
Horses  were  also  infected  in  these  two  instances,  and  in  that  alluded 
to  by  Wallraff  the  malady  extended  also  to  the  Cattle  and  Pigs.  A 
hei-d  guarding  the  Goats  observed  by  Miiller,  was  attacked  on  the 
hands  by  an  eruption  of  itch,  which  was  cured  by  sulphur  ointment. 
Eoloif  has  also  collected  a  number  of  instances  of  pure  itch  occurring 
iti  people  who  had  been  in  contact  with  his  scabied  Goats.  On  the 
other  hand,  in  his  experiments  he  could  not  succeed  in  implanting 
this  Goat  mange  on  other  animals  except  short-woolled  Sheep — 
Somalis — or  Sheep  with  scanty  wool — fat-tailed  Sheep.  With  Merino 
Sheep,  the  Pig,  Dog,  Ass  and  Rabbit,  he  only  obtained  a  very  ephe- 
meral scabies,  or  absolutely  negative  results. 

Treatment. — In  cases  in  which  flocks  of  Goats  are  affected,  the 
treatment  by  antipsoric  baths — as  in  the  psora  of  the  Sheep — is  applic- 
able ;  but  it  is  attended  by  greater  difficulties,  owing  to  the  greater 
vivacity  of  the  Caprine  species.  Wallrafi'  was  completely  successful 
with  Walz's  bath,  which  was  followed  by  an  ointment  having  sulphur 
and  soft  soap  for  its  base.  But  some  of  the  Goats  plunged  their  head 
in  the  liquid,  swallowed  some  of  it,  and  died  from  poisoning. 

For  isolated  cases,  after  clipping  off  the  hair,  recourse  may  be  had 
to  one  of  the  antipsoric  applications  already  mentioned  for  the  sarcop- 
tic  scabies  of  the  Horse. 

Sanitary  Police.— What  has  been  stated  with  regard  to  the  psorop- 
tic  scabies  of  the  Sheep,  is  appUcable — according  to  the  law— to  the 
sarcoptic  scabies  of  the  Goat. 

2.  Symbiotic  Scabies. 

This  scabies  has  been  studied  by  Delafond  in  the  Jardin  des  Plautes, 
Paris,  on  Angora  Goats  in  1H54.  He  recognised  the  parasite  as 
belonging  to  the  genus  he  named  Sarco-dcrmatodcctc — the  Symbiot. 

Eailliet  observed — even  on  Delafond's  preparations — that  the  male 
of  this  variety  had  many  of  the  foliaceous  bristles  indicated  by 
Mcf^nin  as  characteristic  of  the  Symhiolcs  coiinimnis.  Mollereau  has 
recently  witnessed  an  altogether  pecuhar  instance  of  this  psora. ^ 

The  symbiotic  scabies  studied  by  Delafond  began  on  the  sides  of  the 
neck,  behind  the  ears,  on  the  withers,  the  back  and  loins,  and  some- 
times at  the  root  of  the  tail — ^more  rarely  on  the  sides  of  the  chest  and 
at  the  flanks.  It  produces  more  or  less  extensive,  though  at  first 
incomplete,  depilations,  in  consequence  of  shedding  of  the  wool  and 

1  Mollereau.  Gale  Symhiotique,  dc  la  Cliivre.  V>\\\\.  de  la  Sue.  Cent,  de  M^d. 
Veterinaire,  1889,  p.  156. 
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persistence  of  the  hair.  Yellow,  hard,  thick  and  coarse  crusts  form, 
which  are  very  adherent ;  and  beneath  them  the  skin  is  hypertrophied, 
dry,  wrinkled,  cracked  and  adherent.  '  Arrived  at  this  stage,  the 
scabies  might  be  mistaken  for  an  ichtyosis,'  without  the  presence  of 
the  parasites.  Softened  with  tepid  water,  tlie  crust  rapidly  becomes 
a  whitish  pulp,  which,  under  the  microscope,  is  seen  to  be  composed 
of  granules,  distorted  pus  cells,  and  almost  exclusively  of  epidermic 
cells.  The  Symbiotes  are  always  beneath  the  crusts,  and  especially 
those  of  recent  formation.  The  lesions  of  the  skin  induce  tumefaction 
of  the  neighbouring  lymphatic  glands. 

The  wool  of  the  Angora  Goats  becomes  matted  and  falls  off  in  locks, 
the  hairs  of  which  are  dirty  at  the  roots,  and  have  lost  their  elasticity, 
softness  and  lustre ;  so  that  combing  it  out  is  difficult,  and  there  is 
much  waste.  At  those  points  where  the  disease  is  very  old,  the  fibres 
of  the  wool  are  short,  thin,  and  atrophied,  very  fine  at  the  end,  and 
much  intermixed  with  the  hairs  proper. 

This  scabies  has  a  slow  course,  and  may  remain  for  two  or  three 
months  confined  to  the  sacro-lumbar  region ;  it  is  only  after  that 
period  that  it  has  descended  to  the  chest  and  flanks,  and  on  the  limbs 
to  the  knees  and  hocks.  It  does  not  affect  the  face,  ears,  testicles, 
mamma\  tail,  or  lower  part  of  the  legs. 

It  is  easy  to  mistake  it  for  sarcoptic  scabies ;  but  they  may  be  dis- 
tinguished from  each  other  by  their  seat — at  least,  by  their  extreme 
generahzation — by  the  appearance  of  the  crusts,  and  more  particularly, 
though  not  exclusively,  by  the  characters  of  their  special  parasites. 

In  the  instance  recorded  by  Mollereau,  the  scabies  was  localized  on 
a  hind-pastern,  and  was  manifested  by  a  hard  ring  which  had  com- 
pressed the  neighbouring  parts,  producing  an  oedematous  swelling,  and 
even  commencing  mortification  of  the  skin  ;  consequently,  there  was 
intense  lameness.  This  thick  crust  was  formed  by  shreds  of  straw 
agglutinated  by  serosity  ;  its  inner  surface  covered  a  multitude  of  the 
Si/m h iotes  communis. 

The  treatment  followed  by  Delafond  consisted  in  clipping  off  the 
wool,  then  employing  alkaline  baths — about  7  to  11  pounds  of  carbonate 
of  potass  or  soda  to  22  gallons  of  water.  The  concentration  of  the 
fluid  is  subordinate  to  the  thickness  of  the  crusts,  and  the  immersion 
is  for  a  quarter  of  an  hour,  being  accompanied  by  vigorous  rubbing. 
'  Two  or  three  baths,  and  four  or  five  rough  rubbings,  at  four  or  five 
days'  interval,  are  sufficient  to  effect  a  cure.'  Delafond  advises,  in 
addition,  local  applications  of  Helmerich's  pomade,  oil  of  turpentine, 
tar,  etc.;  but  every  kind  of  convenient  antipsoric  treatment,  judiciously 
applied,  will  yield  good  results. 

E.— Scabies  of  the  Pig. 

The  Pig  has  only  one  kind  of  scabies — the  sarcoptic  form — due  to  the 
Sarcoptes  scabiei,  var.  suis;  the  S.  squamifenis  Fiirstenberg.^ 

It  was  a  long  time  ago  described  by  Viborg,  but  search  for  the  acarus 

'  We  cannot  admit  that  there  are  two  kinds  of  sarcoptic  .scabies,  due  to  two 
different  varieties  of  Sarcoptes  scabiei.  This  distinction  has  been  made  by  Megwin 
after  an  incomplete  examination  of  Delafond's  description,  and  of  too  brief  notes 
supplied  by  (iuzzoni.  One  of  these  forms  was  scabies  of  the  trunk,  the  other  that  of 
the  ears,  and  the  sarcoptes  which  caused  them  differed  in  size  ;  the  one  must  have  been 
the  S.  sc.  •>■«(•<,  and  the  other  was  mistaken  for  the  S.  sc.  homiiUH.  Our  notice  of  Pig 
.scabies  will  show  our  leasons — until  better  informed — for  rejecting  this  distinction. 
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producing  it  was  unsuccessful.  In  1847,  Gurlt  and  Spinola  had  cer- 
tainly found  a  Sarcopt  in  the  scabies  of  a  wild  Boar,  and  some  years 
afterwards  the  same  experience  occurred  to  Ilertwig  and  Gerlach  ;  but 
all  failed  to  find  the  parasite  on  the  domestic  Pig.  It  was  Delafond 
who,  in  1857,  discovered  it  at  Alfort  on  two  young  Pigs  of  the  Anglo- 
French  breed,  and  intended  for  surgical  operations.  Subsequently, 
Miiller,  of  Vienna,  in  1864,  and  Kocourek,  in  1865,  found  this  Sarcopt 
on  Chinese  Pigs.^  We  have  also  seen  this  scabies  at  Toulouse,  affect- 
ing a  Yorkshire  sow  and  her  progeny. 

Symptoms. — This  scabies  begins  with  a  violent  pruritus.  It  appears 
to  be  at  first  localized  on  the  head — chiefly  on  the  ears  and  around  the 
eyes,  then  at  the  withers,  croup,  and  inner  surface  of  the  thighs  ;  later 
it  invades  the  entire  surface  of  the  body.  In  recent  cases,  no  galleries 
are  observed,  but  only  some  red,  closely-set  papules.  The  morbid 
secretions  and  the  abundance  of  epidermic  cells  cause  the  formation 
of  dry,  whitish-gray,  lustrous  crusts,  which  are  adherent  while  yet 
thin,  but  easily  detached  when  not  so,  and  sometimes  attaining  a  thick- 
ness of  5  mm.  to  10  mm.  The  skin  is  wrinkled,  and  the  bristles  are 
either  shed  oj-  pushed  from  their  follicles  :  they  lie  on  the  surface  of  the 
integument,  agglutinated  into  small  tufts,  to  fall  off  afterwards.  The 
crusts  are  more  or  less  extensive,  according  to  the  age  of  the  disease. 
Frequently  the  whole  head  is  invaded,  and  even  the  greater  part  of  the 
trunk,  when  the  animals  look  as  if  powdered  with  dry  guano,  accord- 
ing to  the  remark  of  Miiller.  Beneath  the  crusts  the  skin  is  excoriated 
and  cracked,  especially  at  the  bottom  of  the  wrinkles  ;  and  on  the 
chest  and  abdomen  it  may  become  3  cm.  or  4  cm.  thick.  In  the  other 
regions — and  particularly  at  the  base  of  the  ears — the  hypertrophied 
papillae  form  tubercles  from  the  size  of  a  pea  to  that  of  a  bean,  and 
which  may  be  compared,  for  shape  and  dimensions,  to  the  papilljB  on 
the  Ox's  tongue,  or  the  warts  on  a  Cow's  teats  or  lips  of  the  Dog.  These 
hypertrophied  cutaneous  papilkc  are  embedded  in  the  crusts,  beneath 
which  the  Sarcoptes  are  found. 

In  order  to  discover  the  parasites,  it  is  sometimes  necessary  to 
scrape  the  skin  to  the  quick,  and  even  then  the  search  will  often  be 
without  result ;  this  explains  the  non-success  of  the  earlier  investi- 
gations. The  size  of  the  parasites  renders  them  perceptible  to  the 
naked  eye,  and  especially  if  a  pocket  lens  is  used.  They  are  the  largest 
variety  of  the  Sarcoptes  scahlci,  the  ovigerous  female  measuring  from 
•40  mm.  to  -50  mm.  long,  and  -32  mm.  to  -39  mm.  broad ;  while  the 
male  is  -25  mm.  to  -35  mm.  long,  and  -19  mm.  to  -30  mm.  broad. 
Guzzoni  found  some,  in  scabies  of  the  ears,  the  dimensions  of  which 
were  about  those  of  S.  scabiei,  var.  hominis,  the  ovigerous  female  being 

*  Viborg.  Tralle  stir  les  Maladies  du  Pore.  Soc.  Cent.  d'Agric.  de  la  Seine,  ]  805. 
Published' in  1823.  —Delafond.  Recueil  de  M^decine  V^terinaire,  1857,  p.  459.— 
Midler.  Oesterr.  Vierteljahres.scli.  f.  wissenscb.  Thierheilkunde,  1864.  —  Kocourek. 
Ibid.,  1865. 
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•30  mm.  long,  and  -26  mm.  broad  ;  and  the  male  -20  mm.  long,  and 
•16  mm.  broad. 

Swine  scabies  progresses  slowly.  When  it  has  invaded  a  large  sur- 
face of  the  body,  it  hindei's  fattening  and  gradually  causes  marasmus. 

Etiolog'y,  Contagion. — This  scabies  appears  to  be  rare,  although  it 
is  stated  to  be  relatively  frequent  in  Holland,  and  more  prevalent  in 
the  centre  and  west  of  France  than  in  the  other  parts  of  the  country. 
It  is  possible  that,  as  Viborg  asserts,  excessive  misery  and  uncleanli- 
ness  are  the  predisposing  causes. 

Contagion  is  evidently  the  only  efificient  cause,  though  it  does  not 
appear  to  be  alike  for  all  animals  ;  for  it  has  been  already  shown  that 
the  disease  has  been  more  particularly  studied  on  Pigs  of  improved 
breeds ;  and  it  has  been  observed  that  young  Pigs  of  common  breed 
have  been  in  daily  contact  with  those  of  English  breed — and  which 
contracted  the  disease  from  their  parent — without  becoming  infested. 
There  is  nothing  in  the  accounts  of  this  scabies  which  allows  of  the 
disease  being  traced  to  its  source.  '  It  is  not  rare,'  says  Viborg,  '  for 
Pigs  to  take  the  mange  from  burrowing  in  the  manure  of  mangy  Sheep, 
Cattle  and  Horses.'  This  is  a  bold  assertion  which  experiments  do  not 
justify,  as  Gerlach  has  inoculated  Pigs  with  Sarcoptes  from  the  Horse 
and  Cat,  with  a  negative  result ;  and  according  to  Spinola,  the  Sarcopt 
of  the  wild  Boar  only  will,  when  transferred  to  the  domestic  Pig,  cause 
mange. 

The  scabies  of  the  Pig  is  contagious  for  Man,  as  the  cHnical  observa- 
tions of  Bateman,!  von  Gemmern,  Bontekoe,  and  Heckmeyer — quoted 
by  Delafond  and  Bourguignou — prove ;  but  the  eruption  disappears 
spontaneously  in  about  five  days.  Depositing  the  Sarcoptes  of  the 
wild  Boar  on  the  arm  of  Man  induces  an  exanthem  which  disappears 
in  eight  to  ten  days  (Gerlach).  Delafond  contracted  the  disease  in 
studying  and  dissecting  the  skin  of  an  affected  Pig ;  the  malady  pro- 
gressed slowly,  and  it  was  only  towards  the  thirtieth  day  that  it 
threatened  to  become  generalized,  when  Delafond  cured  himself  with 
Helmerich's  pomade.  At  the  Dresden  Veterinary  School,-  two  students, 
by  means  of  a  bandage,  fastened  on  their  arm  a  piece  of  diseased  skin 
from  a  mangy  Sow,  and  there  resulted  a  very  pruriginous  itch  that,  in 
one  of  them,  subsided  of  itself  in  about  forty-eight  hours,  but  in  the 
other  had  to  be  treated  by  creosote  ointment. 

Scabies  of  the  Pig  is  transmissible,  according  to  Viborg,  to  all  the 
domesticated  animals ;  but  Am-Pach— quoted  by  Gerlach— states  that 
it  is  only  communicated  to  the  Dog.  At  Dresden,  a  fragment  of  the 
skin  of  a  mangy  Pig  was  fixed  on  the  neck  of  a  dog  ;  this  gave  rise  to 
a  violent  pruritus  that  reached  its  maximum  in  about  forty-eight  hours; 
then  it  gradually  subsided,  and  on  the  eighth  day  had  disappeared. 

^  T.  Bateman.     Delineations  of  the  Cutaneous  Diseases,  London,  1817. 
-  Bericht  ti'  er  clas  Veteriniirwesen  im  K.  Sachsen  flir  1877,  p.  60. 
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The  same  experiment  made  on  the  back  of  a  Sheep  was  absolutely 
negative;  but  the  proof  would  have  been  more  convincing  if  the 
attempt  had  been  made  on  the  face  of  the  Sheep,  which  is  the  seat  of 
the  sarcoptic  scabies  special  to  the  ovine  species. 

Treatment. — The  disinfection  of  the  pigsties  is  a  necessary  prophy- 
lactic measure.  Treatment  consists  at  first  of  alkaline  baths,  accom- 
panied by  vigorous  friction,  so  as  to  remove  as  many  of  the  crusts  as 
possible.  As  an  antipsoric  remedy,  Viborg  has  recommended  a  decoc- 
tion of  an  ounce  of  tobacco  in  half  a  gallon  of  water,  to  be  reduced  to 
a  quart.  In  the  case  of  chronic  and  extensive  disease,  Delafond 
counsels  several  hard  lubbings  with  Helmerich's  pomade,  or  with  a 
mixture  of  oil  of  turpentine  8  parts  and  flowers  of  sulphur  1  pax't.  The 
use  of  Helmerich's  pomade  has  given  us  an  easy  and  complete  success 
in  the  case  of  a  Sow  and  her  litter. 

F.— Sarcoptic  Scabies  of  the  Rabbit. 

We  have  already  seen  that,  in  the  fur  of  the  Ealjbit,  we  may  find 
three  kinds  of  microscopical  Acarina  not  belonging  to  the  psoric 
Sarcoptidae,  and  rarely  causing  cutaneous  lesions.  These  are  the 
pteroptoid  Gamasus  (p.  105),  the  parasitivorous  Cheyletus  (p.  109), 
and  the  Listrophorus  gibbus  (p.  111).  Independently  of  these  Acarina, 
a  Sarcopt  and  a  Psoropt  live  on  the  head  of  the  Rabbit  and  produce 
two  diseases — a  sarcoptic  scabies,  and  a  psoroptic  acariasis  having  its 
seat  in  the  ear.  The  latter  will  be  studied  hereafter,  when  the  parasitic 
maladies  of  the  sensory  organs  are  considered. ^ 

Gohier  asserted  that  he  had  seen  this  scabies  on  the  domestic 
Rabbit,  and  discovered  the  parasite.  Huzard  has  given  a  description 
of  the  affection- ;  and  Gerlach  also  describes  it,  and  gives  a  figure  of 
the  parasite,  which  he  names  the  SarcojHes  cuniculi.  We  have  already 
said  that  it  belongs  to  the  Sarcoptes  minor,  var.  cuniculi — -it  being  so 
placed  by  Fiirstenberg.     Railliet  has  had  occasion  to  study  this  scabies. 

Symptoms. — Sarcoptic  scabies  at  first  affects  the  nose,  then  the  lips 
and  the  forehead.  Gerlach  has  never  seen  it  extend  beyond  this  ;  but 
in  a  Rabbit  which  died  from  it,  Railliet  noted  that,  after  the  malady 
had  attained  the  margin  of  the  eyes,  the  face,  forehead,  and  lips,  it 
reached  the  lower  jaw  to  the  root  of  the  neck,  the  lower  half  of  the 
outer  surface  of  the  auricular  concha,  the  fore-legs  as  far  as  the  elbows, 
and  the  hind  ones  to  the  hocks.  It  produces  an  acute  pruritus,  which 
compels  the  rabbits  to  rub  against  anything  near  them,  and  to  scratch 

'  We  believe  we  ought — at  least  provisionally — to  make  an  exception  in  the  case  of 
a  symbiotic  acariasis,  the  existence  of  whicii  has  beer}  indicated  by  Zurn  in  the  Augsburg 
W'ochennchi-ift  for  1874,  and  which  appears  to  have  been  due  to  a  Si/mhiotCH  cuiticuli. 
The  disease  was  located  in  the  extevn<il  tar,  like  sarcop  ic  scabies,  of  which  it  bhowed 
all  the  symptoms.     Perhaps  there  was  confusion  in  deLennining  the  parasite. 

-  Gohier.  Mem.  snr  la  Mid.  et  la  Chh'itn/te  V elerhuiire,,  I.,  1813.  (Introduction.) — 
Huzard.     Nosoyraphie  Vtta-inaire,  2nd  edition^  1820,  p.  110. 
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themselves  with  their  hind-feet.  The  hair  falls  off,  and  white  or  grayish 
crusts  appear ;  these  are  at  first  thin,  but  later  become  more  than  a 
centimetre  thick,  and  are  very  adherent.  When  they  are  removed,  the 
skin  is  red  and  bleeding,  and  on  their  lower  surface  are  found  the 
Sarcoptes,  which  are  imbedded  in  them  like  the  Sarcoptca  inutans  of 
the  scabies  of  the  feet  of  the  Gallinacae. 

According  to  Huzard,  this  disease  is  very  contagious.  It  arrests  the 
growth  of  young  Eabbits,  sometimes  renders  the  prehension  of  food 
impossible,  and  may  result  in  fatal  marasmus. 

Diagnosis  is  easy  in  presence  of  the  Sarcoptes,  as  these  cannot  be 
mistaken  for  any  other  of  the  three  non-psoric  Acarina  which  live  in 
the  fur  of  Eabbits ;  neither  can  it  be  mistaken  for  the  favus  that  some- 
times attacks  these  animals — the  tinea  favosa,  which  is  not  necessarily 
localized  on  the  head,  and  which  manifests  itself  by  limited,  circular, 
cupped,  and  thick  crusts  {favl)  of  a  yellowish-gray  or  sulphur  hue,  formed 
by  a  Fungus — the  Achoiion  Schczuleinii,  which  requires  a  higher  magnify- 
ing power  to  distinguish  it  than  is  needed  to  discover  the  Sarcopt. 

Etiology,  Contagion. — It  is  not  established  that  the  sarcoptic 
scabies  of  the  Babbit  may  be  derived  from  that  of  the  Eat  or  Cat, 
which  are  both  due  to  the  same  kind  of  Sarcopt.  Geriach  was  certain 
that  the  Sarcopt  of  the  Eabbit  could  neither  live  nor  produce  scabies 
on  any  of  the  domesticated  animals — not  even  the  Cat — when  a  large 
number  are  deposited  on  their  skin.  On  the  skin  of  Man  they  cause  a 
trifling  disturbance — scarcely  pruriginous — that  disappears  in  two  or 
three  days ;  though  Zilrn  asserts  that  the  Eabbit  scabies  is  transmis- 
sible to  Man. 

This  disease  appears  to  be  very  prevalent  in  Germany.  According 
to  the  Australasian  Medical  Gazette  for  June,  1888,  it  was  proposed  to 
introduce  it  into  Austraha  to  destroy  the  Eabbits  there,  the  multiplica- 
tion of  which  has  become  a  scourge. 

Treatment. — Eemove  tbe  hair  over  the  diseased  part,  and  even 
beyond  it ;  rub  the  skin  with  soft  soap,  allowing  it  to  remain  on  for  a 
short  time  before  washing  off;  repeat  this  a  second  time,  if  need  be, 
and  at  five  hours'  interval ;  apply  twice  or  thrice  to  all  the  mangy  and 
adjoining  healthy  parts  the  pomade  of  Helmerich.  Five  hours  after 
the  last  dressing  wash  these  parts  (Delafond). 

G.— Scabies  of  the  Dromedary  and  Camel. 

The  Dromedary  and  Camel  are  very  often  affected  with  scabies,  and 
the  prophyla.xis  of  this  malady  occupies  an  important  place  in  their 
hygiene. 

This  is  a  sarcoptic  scabies,  the  parasite  of  which  was  seen  in  1827, 
according  to  the  report  of  Biett,  by  an  anatomical  assistant  in  the 
King's  Garden,  who  thought  it  was  a  Sarcopt.  In  1841,  P.  Gervais 
found  it  on  a  Dromedary  recently  sent  from  Africa  to  the  Museum  of 
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Natural  History,  Paris.  The  Sarcopt  of  the  Dromedary  and  Camel 
belong  to  the  species  Sarcoptes  scabiei,  in  which  it  forms  the  variety 
(■(iiiieli — common  also  to  the  Llama,  Giraife,  and  the  Aittilapc  hubalis. 

The  scabies  of  the  Dromedary,  which  the  Arabs  have  doubtless 
known  from  time  immemorial,  has  been  particularly  studied  by  the 
veterinarians  of  the  French  army  of  Africa — Flaubert,  Gourdon  and 
Naudin,  Chevalier,  Imbert,  and  especially  Vallon.  Haslam  and  other 
veterinarians  of  the  English  army  in  India  have  also  given  much  infor- 
mation with  regard  to  this  disease  in  the  Camel.' 

Symptoms. — The  scabies  of  the  Dromedary  and  Camel  is  accom- 
pmied  by  a  violent  pruritus,  which  keeps  the  animal  in  a  state  of 
continual  agitation,  and  causes  it  to  rub  itself  against  everything  within 
its  reach — trees,  ground,  its  companions,  etc.  The  malady  commences 
where  the  skin  is  thin — inside  the  anus,  flanks,  and  inferior  parts  of 
t'le  abdomen  ;  then  it  invades  the  trunk,  withers,  tail,  legs,  and  inter- 
digital  region.  It  is  manifested  at  first  by  pimples,  which  attain  a 
Centimetre  in  diameter,  and  soon  become  hairless  and  excoriated  by 
rubbing.  Crusts  form  ;  the  hairs  are  detached  in  places  and  fall  in  tufts. 
The  skin  is  thickened,  wrinkled,  and  covered  by  dark,  thick,  and  very 
adherent  crusts.  The  disease  makes  rapid  progress  ;  the  crusts  in- 
crease in  thickness  and  extent ;  the  skin  is  wrinkled,  ridged,  cracked, 
and  fissured  ;  from  ulcerations  flows  a  scanty,  but  very  foetid  discharge, 
and  the  animal  presents  a  repulsive  appearance. 

The  affection  quickly  determines  a  grave  cachexia,  and  multiple 
adenites  and  lymphangites,  as  well  as  anasarca,  phlebitis  of  the  pos- 
terior limbs,  traumatic  arthritis,  repeated  and  furious  rubbings,  and 
in  some  cases  tetanus. 

The  rapid  progress  of  the  disease,  the  com})lications  accompanying 
it,  and  the  living  in  herds,  contribute  to  give  a  particular  gravity  to 
the  prognosis.  Isolated  cases  are  easily  cured  at  the  commencement, 
but  when  the  disease  has  become  generalized,  recovery  from  it  is 
doubtful.  What  justifies  the  redoubtable  reputation  that  is  attached 
to  Camel  mange,  is  the  employment  of  this  animal  in  caravans  travel- 
ling far  from  places  where  the  necessai'y  medicaments  are  to  be  pro- 
cured. 

Etiology,  Contagion.  —  Predisposing  causes  have  been,  frouj  the 
earliest  times,  more  invoked  for  this  scabies  than  for  any  other,  to 
explain  its  appearance.     Debility,  physiological  misery,  and  uncleanli- 

'  Biett.  Dictionnaire  de  Medecine,  2nd  edition,  Art.  Gak,  1836.  —  Gervais. 
Aiinales  des  Sciences  Naturelles.  Zoologie,  2nd  series,  XV.,  1841,  p.  5.  —  Flaubert, 
Gourdon,  and  Naudin,  Chevalier.  Mem.  de  la  Soc.  Centrale  de  Med.  V^terinaire,  III., 
1849.  —  Imbert.  Recueil  de  Med.  Veteriuaire,  1854,  p.  411.  —  Vallon.  Mi'm.  8U7- 
rHistoire  Nnlurflh  (In  Dromadaire.  Recueil  de  Mt-m.  et  Observ.  Hur  I'Hj'giene  et  la 
Medtcine  V<5t^rinaire  Militaire,  VI.,  18.^>(),  p.  .585.  —  A.  J.  Haslam.  A  Page  of 
CameHw  Pntholony.  The  Veterinary  Journal,  XXII.,  1886,  p.  16.  —  Marcone. 
Bofjna  t>arcoj>tica  net  JJromedario.  Giorn.  di  Vtter.  Militaire,  1888,  p.  152.  —  J.  H. 
Steel.  Cameihie  Pat/tolo(/v.  The  (Quarterly  Journal  of  Veterinary  Science  in  India, 
VII.,  1889,  p.  27.  A"Maimal  of  the  JJiseaxe.s  of  the  Camel,  1890.  —(Fleming. 
Veterinary  Sanitary  Science  and  Police,  II.,  p.  4G1.) 
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ness  no  doubt  play  an  important  part.  Youug  and  old  animals  are 
more  often  mangy  than  adults  ;  and  it  is  in  the  springtime  that  the 
malady  prevails  among  Dromedaries,  and  invades  the  greater  part  of 
the  cutaneous  surface. 

But  it  is  clear  that  contagion  is  the  efficient  cause,  favoured  by  the 
promiscuousness  in  which  the  Camels  and  Dromedaries  employed  in 
caravans  live — carrying  baggage,  food  and  munitions  of  armies.  Vallon 
states  that  when  a  mangy  animal  is  introduced  into  a  healthy  troop, 
fifteen  or  twenty  days  afterwards  cases  of  the  disease  appear  among  the 
latter,  and  soon  all  arc  infested. 

The  scabies  of  the  Camel  and  Dromedary  is  transmissible  to  Man. 
Louis  Franck,  Straus-Durckheim,  and  Hamon  have  given  instances.^ 
The  best-known  case  is  that  which  Biett  has  reported.  Six  Dromedaries 
sent  from  Egypt  to  the  Museum  of  Natural  History  (Paris),  in  1827, 
were  attacked  by  scabies,  which  was  communicated  to  the  men  who 
cleaned  them.  '  Ten  of  these  men,'  says  Biett,  '  were  admitted  to  the 
Saint-Louis  Hospital.  The  eruption  was  so  intense  on  several  of  them, 
that  there  supervened  symptoms  of  gastro-intestinal  inflammation,  and 
in  two  of  them — vigorously-constituted  men — there  was  general  infil- 
tration.' 

According  to  Palgrave,  the  itch  that  frequently  affects  mankind  in 
Arabia  appears  to  be  derived  from  the  Camel,  on  which  it  is  very 
common.  Berenger-Feraud  has  observed  a  psoric  disease  in  Senegal, 
named  larhiach  by  the  Oulofs  and  Toucolors,  and  which  is  characterized 
by  the  presence,  on  the  fingers  and  other  parts  of  the  body,  of  furrows 
like  those  of  scabies.  The  parasite  has  not  yet  been  seen,  but  Carpot 
thinks  that  it  is  the  Sarcopt  of  mange  of  the  Dromedary  (R.  Blanchard). 

Treatment. — The  development  of  scabies  in  the  Dromedary,  as  well 
as  its  transmission,  can  be  prevented  by  keeping  the  skin  always  clean, 
in  properly  sheltering  the  animals,  in  sparing  them  from  long  fatigue 
and  privations,  and  more  especially  in  preventing  them  from  coming  in 
contact  with  mangy  animals. 

During  treatment,  they  should  have  alible  nourishment,  with  exercise 
every  day,  and  their  hygiene  should  be  ameliorated  in  every  way 
possible. 

The  treatment  is  begun  by  general  chpping,  if  the  malady  has  not 
yet  caused  vast  depilation.  On  the  shores  of  the  Red  Sea,  the  mangy 
Camels  are  often  treated  by  simply  bathing  them  in  the  sea  for  half  an 
hour  every  day,  and  when  they  come  out  of  the  water  an  experienced 
native  rubs  the  skin  with  a  pohshed  stone,  while  another  throws  water 
over  the  parts  that  are  rubbed — the  operation  being  terminated  by 
thorough  washing.     The  rubbing  with  the  stone  has  to  be  carefully 

^  Franck.  Collection  d'Opuscules  de  Med.  Pratique,  etc.,  Pari.s,  1819,  p.  f).— Straus- 
Durckheim,  quoted  by  Herinir.  —  HanHni.  L' Eiiypte  soun  Mchemet-Ali,  I.,  pp.  514, 
584. 
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carried  out,  so  as  not  to  produce  new  excoriations  or  cause  the  old  ones 
to  bleed. 

Lotions  of  sulphurated  potash  completely  failed  at  Alfort  in  1827. 
In  Africa,  from  time  immemorial,  tar  has  been  considered  a  panacea 
against  scabies.  The  Prophet  said  :  '  For  mange  of  the  Camel,  tar  is 
the  remedy  '  (Vallon).  And  when  the  Dromedary  is  two  years  old, 
the  Arabs  are  in  the  habit  of  rubbing  it  with  tar  three  times  a  year 
after  clipping,  in  oi'der  to  protect  it  from  mange  and  the  attacks  of  flies. 
This  tar  is  obtained  from  the  wood  of  the  Junipenis  ^;//c«/»'cea  and 
Thuya  articulata.  They  make  a  mixture  of  two  parts  of  tar  to  one  of 
water,  rubbing  it  on  the  skin  moderately  warm,  when  it  appears  homo- 
geneous. This  tarring  requires  particular  care ;  for  when  the  mixture 
is  too  strong,  the  animals  succumb  to  a  kind  of  cutaneous  asphyxia — 
instances  of  which  occur  every  year.  Such  accidents  are  averted  by 
employing  a  mixture  of  tar  and  soft  soap,  applied  rather  wax-m.  The 
Arabs  in  Egypt  dilute  the  tar  with  fish-oil.^ 

H.— Sarcoptic  Scabies  of  the  Dog. 

Independently  of  the  demodecic  scabies,  the  Dog  may  have  an 
ordinary  scabies  —  the  sarcoptic  —  due  to  the  Sarcoptca  scabiei ;  an 
auricular  acariasis — symbiotic — caused  by  the  Sijmbiotes  auricidancm 
of  Lucas  and  Nicolet,  the  Chorwptes  ecaudatus  of  Megnin.  The  latter 
will  be  noticed  in  the  chapter  on  parasitic  affections  of  the  ear. 

In  practice,  the  sai'coptic  scabies  of  the  Dog  is  considered  a  common 
disease ;  but  many  of  those  who  have  assiduously  sought  for  the 
Sarcopt  regard  it  as  rare.  Fiirstenberg  and  Delafond,  in  their  numerous 
investigations,  have  met  with  it — the  first  in  one  instance,  the  second 
in  two ;  and  Megnin  has  only  found  it  in  two  or  three  cases  among  the 
hundreds  of  Dogs  he  examined,  and  which  were  considered  mangy. 
Our  own  researches  remained  fruitless  until  we  began  to  employ  the 
solution  of  potass  (see  p.  132) ;  since  then  the  parasite  has  not  been 
rare. 

Observers — such  as  Bosc,  Gohier,  Bonnes,  Hertwig  and  Hering- — 
have  for  a  long  time  noticed  the  occurrence  of  psoric  SarcoptidoG  on 
the  Dog ;  but  the  descriptions  they  give  are  too  brief  or  too  incomplete, 
and  it  is  not  at  all  certain   that  they  had  to  do  with  the  Sarcoptes. 

(^  'The  itch,  and  its  best  remedy,  sulphur,  abound  from  one  end  of  Arabia  to  the 
other  ;  but  the  unskilfulness  of  the  Arabs  themselves  in  the  application  of  the  mineral 
often  thwarts  its  effect,  or  leaves  it  only  partial.  This  unseemly  affection  is  cummon 
among  Camels,  and  from  them  is  frequently  communicated  to  men.'  Palgrave. 
Eastern  and  Central  Arabia,  II.,  p.  :54.  In  the  Soudan  expeditions  in  188.')  and  1887, 
the  Camels  supplied  to  the  English  troops  suffered  very  much  from  mange,  and  the 
losses  were,  consequently,  very  heavy.) 

-  Bosc,  Hertwig,  quoted  Ijy  Hering.  Nova  Acta  Phvsico-Medica  Academiae  Naturae 
Cnriosoruni,  XVIIl.  (pars  posterior)  18:J8,  p.  ^>7'i.  —  Gohier.  M^m.  siir  la  Med.  et  la 
Chirurfi.  Veterinaire,  I.,  1813,  p.  10;  II.,  1816,  pp.  52,  223.  —  Bonnes.  Comptes 
Rendus  de  I'Acad.  des  Sciences,  IS'.iS,  1      Sem.,  p.  613. 
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Gerlach  has  described  the  Sarcoptes  of  the  Dog  and  the  scabies  it 
determines ;  but  his  description  of  the  Sarcopt  is,  unfortunately, 
incomplete  and  inexact  in  many  points. 

Gurlt  and  Fiirstenberg  found  on  a  mangy  Dog  a  variety  of  Sarcopt  of 
large  dimensions,  which  might  be  the  same  kind  met  with  by  RailHet 
and  Cadiot  on  a  Dog  affected  with  crusted  mange  ;  the  same  was  also 
observed  by  Megnin  on  Wolves  in  a  menagerie,  which  also  had  this 
crusted  form  of  scabies — this  was  the  S.  scabici,  var.  lupi ;  and  it  was 
also  the  same  as  that  found  by  Fiirstenberg  in  the  scabies  of  Man 
known  as  Norwegian  itch — so  named  from  the  country  in  which  it  is 
most  frequently  seen — a  variety  of  the  parasite  that  he  designated 
S.  scabici  critstosce}  The  Sarcopt  of  ordinary  sarcoptic  mange  of  the 
Dog — which  was  certainly  seen  first  by  Delafond,  then  by  Megnin, 
Railliet  and  Cadiot,  etc. — is  a  little  larger  than  that  of  Man  ;  it  is  the 
S.  scabici,  var.  canis. 

Symptoms. — Sarcoptic  scabies  may  appear  on  any  part  of  the  body, 
but  it  usually  begins  on  the  head,  muzzle,  around  the  eyes,  and  on 
the  ears.  It  then  reaches  the  belly,  the  under  surface  of  the  chest, 
the  sides,  root  of  the  tail,  legs,  etc.,  and  this  so  rapidly,  that  at  the  end 
of  a  month  the  invasion  is  general. 

It  first  manifests  itself  by  red  punctiform  spots,  resembling  Flea-bites, 
and  which  can  only  be  seen  where  the  skin  is  thin  and  not  pigmented 
— as  on  the  abdomen,  in  the  arm-pits  and  flanks — though  rubbing  often 
lenders  them  diffuse.  On  these  surfaces  the  early  red  points  are  soon 
converted  into  papules  from  the  size  of  a  lentil  to  that  of  a  pea,  the 
summit  of  which  becomes  vesiculous,  ruptures,  and  allows  much 
serosity  to  escape.  This  effect  is  most  frequently  due  to  the  repeated 
scratchings  under  the  influence  of  the  pruritus,  which  lead  to  the  pro- 
duction of  more  or  less  extensive  moist  patches.  There  may  also  be 
seen — and  particularly  on  the  fine  skin  of  the  belly  and  flanks — 
vesicles  which  are  being  transformed  into  pustules — a  dark  point  in 
their  centre  communicating  with  the  gallery  of  the  Sarcopt.  Some- 
times the  mange  remains  dry,  and  is  marked  by  an  abundant  formation 
of  scurf  and  by  depilations.  As  a  rule,  the  surfaces  first  invaded 
become  dry,  and  are  covered  by  grayish-yellow  crusts,  which  gradually 
scale  off.  The  depilated  and  thickened  skin  becomes  ridged,  wrinkled, 
and  excoriated  ;  and  in  cases  of  generalized  scabies  the  Dog  exhales  an 
offensive  odour,  and  presents  a  repulsive  appearance. 

The  pruritus  is  always  intense,  particularly  if  the  patient  is  kept  in  a 
warm  place,  and  after  running.  The  disease  induces  a  grave  state  of 
cachexia  and  marasmus  by  the  insomnia,  continual  agitation,  depriva- 

'  According  to  the  celebiattd  dermatologist,  Hcbra,  the  Norwegian  itch  i.s  not  due  to 
a  particular  kind  oi  iSaicopt,  as  was  at  tir>t  believtd,  but  to  the  »S'.  scahiei,  var.  hominis, 
of  ordinary  fcabies,  frotn  which  it  only  differs  in  the  greater  number  of  the  Sarcoptes 
and  the  accumulation  of  their  debri.-. 
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tion   of  rest,  and  suspension  of  the  cutaneous  functions ;   and  death 
ensues  in  two  or  three  months  if  treatment  is  not  adopted. 

Diagnosis. — Follicular  or  demodecic  scabies  is  often  mistaken  for 
sarcoptic  scabies,  and  this  confusion  entails  an  erroneous  prognosis  ; 
for  while  the  first  is  very  difficult  to  cure,  the  latter  is  comparatively  easy 
to  get  rid  of.  Follicular  scabies  commences  like  sarcoptic  scabies,  but  the 
surface  it  affects  is  dry  ;  in  the  latter  form  it  is  covered  with  small 
yellov^'^  crusts^  and  the  papules  rarely  become  pustules — while  the  acne 
pimples  are,  on  the  contrary,  an  almost  constant  sign  of  follicular 
scabies,  which  is  also  less  prurigiilous  and  slower  In  its^course.  But 
discovery  of  the  parasite  confirms  the  diagnosis. 

Sarcoptic  scabies  anay  also  be  confounded  with  what  has  been  termed 
red  mange  {rouge  or  rougct) — a  frequent,  but  non-parasitic,  skin  affection 
of  young  Dogs,  which  commences  beneath  the  chest  and  abdomen  and 
inner  surface  of  the  limbs,  and  is  characterized  by  the  red  colour  of  the 
skin,  the  almost  total  absence  of  humidity,  and  much  itching. 

Another  skin  disease  \sth.eroux-vicux,  dartre  seche,  rogue  (dry  mange), 
which  is  frequent  on  old  or  fat  Dogs,  and  is  located  on  the  back,  more 
especially  on  the  loins,  where  it  is  recognised  by  the  erect  hairs — 
which  are  reddish  at  their  base — and  by  the  induration  of  the  skin, 
which  is  thickened,  wrinkled  and  cracked,  brownish-red,  slightly 
pruriginous,  and  from  its  cracks  there  may  exude  a  sero-sanguineous 
fluid  that,  on  drying,  becomes  brown  irregular  crusts.  These  different 
signs,  as  well  as  the  absence  of  the  parasite,  lead  to  a  diagnosis. 

The  liuniid  )iu(uge  or  tetter  (dartre  humide  or  dartre  vice)  has  a  varied 
seat,  and  consists  in  more  or  less  depilated,  irregular  patches,  showing 
numerous  small  vesicles,  the  contents  of  which  escape  and  keep  the 
diseased  surface  always  moist.  There  is  no  parasite,  and  the  malady 
extends  slowly. 

The  dri/  or  scaly  eczema  {dartre  sbche,  dartre  far  incuse),  ov  pitijriasis,  is 
very  tenacious  in  old  Dogs,  and  is  situated  on  the  head,  neck,  and 
back,  causing  moderate  pruritus,  and  having  little  tendency  to  spread  ; 
it  is  also  recognised  by  the  abundance  of  epidermic  pellicles  that  cover 
the  diseased  surface. 

Lastly,  troiiihidiau.  acariasis,  due  to  the  larval  hexapod  of  the  Trom- 
bidiuvi  liolosericeuui  (see  p.  lOG),  has  its  principal  seat  around  the  eyes, 
and  on  the  paws  and  belly.  A  careful  examination  will  discover  the 
parasite,  and  thus  eliminate  scabies  from  the  diagnosis. 

Etiology,  Contagion. — Youth,  debility,  or  a  sickly  condition  may 
be  considered  as  predisposing,  but  not  necessary  causes ;  for  the  Sar- 
coptes  will  live  on  animals  of  all  ages  and  in  all  conditions.  The 
existence  of  follicular  scabies  also  predisposes  to  the  invasion  of  sarcop- 
tic scabies ;  but  it  is  evident  that  contagion  is  the  essential  cause.  The 
admitted  rarity  of  this  malady  has  led  to  the  supposition  that  Dogs 
suffering  from  it  have  been  in  contact  with  itchy  people,  or  have  con- 
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tracted  it  while  hunting  game  (Wolf,  Wild  Boar)  affected  with  j)sora. 
But  it  has  been  seen  in  an  epizootic  form  ;  for  in  Germany,  in  1890,  it 
attacked  10  per  cent,  of  the  Dogs,  especially  in  such  cities  as  Berlin, 
Munich,  Stuttgart,  and  Cologne.^  '  During  the  year  1886-87,  of  8,399 
animals  attending  the  canine  clinic  of  the  Berlin  school,  639  were 
affected  wath  sarcoptic  mange.  The  asylums  for  Dogs  contributed 
largely  to  its  dissemination  '  (Friedberger  and  Frohner). 

Facts  of  contagion  from  Dog  to  Dog — to-day  a  matter  of  current 
observation— have  been  published  by  Eayer,  Littre,  Leblanc,  Sabatier,- 
and  have  been  well  established  by  Delafond,  who  also  observed  that 
the  sarcoptic  scabies  of  the  Cat  may  be  transmitted  to  the  Dog, 
although  due  to  the  Sarcoptes  minor,  and  not  to  the  Sarcoptcs  scabiei. 
He  deposited  on  the  skin  of  a  bitch  in  perfect  health,  125  Sarcoptes 
taken  from  a  mangy  Cat  ;  and  in  about  a  month  she  was  covered  with 
a  generalized  scabies.  In  another  experiment,  four  mangy  kittens 
were  put  to  a  bitch,  which  suckled  them  along  with  three  puppies  that 
she  was  already  nursing.  She  became  mangy,  as  well  as  her  own 
progeny,  which  died  of  the  disease  in  about  two  months. 

Delafond  did  not  succeed  in  developing  mange  of  the  Dog  by  Sar- 
coptes taken  from  psoric  people.  On  the  contrary,  however,  numerous 
examples  show  that  Dog  scabies  can  be  transmitted  to  Man.'^ 

Chabert  says  that  Dog  mange  is  communicated  to  Man  in  a  very 
obstinate  form.  Grognier  has  seen  a  student  whose  hands  were 
covered  with  itch  after  having  rubbed  a  mangy  Dog.  Viborg  gives  an 
instance  of  a  Man  and  Woman  who  became  psoric  from  a  Dog  they 
possessed.  Mouronval  furnishes  a  similar  instance.  Cbavassieu 
d'Audebert  assures  us  that  the  Dog  and  Cat  may  transmit  a  very 
troublesome  itch  to  Man.  Biett  has  seen  a  child  which  became 
infected  through  caressing  a  mangy  Dog.  Hertwig,  Heckmeyer,  Stiitz, 
and  Marrel  have  published  observations  of  the  same  kind.  Delafond 
saw  a  student  contract  the  itch  on  attending  a  diseased  Dog  ;  and  he 
himself  became  infected  by  depositing  the  Sarcoptes  of  the  Dog  on  his 
skin,  the  itch  resulting  continuing  for  about  forty-five  days,  and  only 
ceasing  on  the  adoption  of  antipsoric  treatment.  The  same  experi- 
mental result  was  produced  on  a  student ;  on  two  others  there  was  only 
a  fugaceous  eruption.  Lastly,  Gerlach  was  likewise  able  to  transmit 
the  mange  of  the  Dog  to  Man,  and  states  that  he  on  two  occasions 
witnessed  spontaneous  trai:ismission.  More  recently,  Friedberger  has 
seen  such  transmission  from  Dogs  to  women  and  children  ;  in  the 
latter  there  was  a  very  pruriginous  eruption  between  the  fingers,  and 

1  L'Elereur,  1S91,  p.  13.  ^  Thesis  of  Got,  1844, 

3  Chabert.  Traite  aur  la  Gale  et  les  Dartres,  1802,  p.  22.  —  Grognier.  Compte 
rendu  de  I'Ecole  de  Lyou,  1817.  —  Viborg,  Mouronval,  Chavassieu  d'Audebert,  quoted 
by  Delafond  and  Bourguignon.  —  Biett.  Dictionn.  de  Medecine,  2nd  edition,  XIII., 
Pat  is,  1836,  p.  544.  —  Hertwig,  Heckmeyer,  Stuetz,  quoted  by  S.  V.  H.  Trans- 
misiiton  de  tjuelijues  Maladies  de-s  Ani7nanx  a  rHomme,  Journal  Vet.  et  Agric.  de 
Belgique,  1842,  pp.  331,  335.  —  Marrel.  Recueil  de  Med.  Veterinaire,  1847,  p.  1001. 
—  Fenger.  Tidsskrift  for  Veterinairer,  1865,  in  Repertorium  der  Thierheilkunde,  1866, 
p.  277. — Friedlicrger.  Jahresbericht  der  Thierarzneischule  in  Miinchen,  1873,  p.  43.  — 
Leonhard.     Archiv  f.  wissensch.  u.  prakt.  Thierheilkunde,  1886,  p.  2P2. 
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on  the  arms  and  abclonien.  Leonhard  reports  an  analogous  case.  We 
have  also  known  of  another  ;  and  in  the  epizooty  that  occurred  in  Ger- 
many in  1890,  hundreds  of  people  who  had  been  in  contact  with  mangy 
dogs  in  Berlin  were  contaminated.  Frohner  in  one  month  reported 
twenty-one  cases  of  this  contagion. 

According  to  Ziirn,  the  Sarcopt  of  the  Dog  can  be  conveyed  to  the 
Pig  and  Horse. 

Treatment. — Contagion  must  be  prevented  by  isolating  diseased 
from  healthy  Dogs,  burning  litter,  washing  kennels  —  the  wooden 
portions  with  boiling  water  kept  so  in  the  place  to  be  cleansed,  or  with 
creolinated  water,  5  to  100 — the  parts  in  masonry  being  lime-washed  ; 
in  a  word,  carrying  out  the  various  measures  already  repeatedly 
indicated. 

To  combat  the  debilitating  effects  of  the  mange,  an  abundance  of 
animal  and  vegetable  food — varied  and  substantial — should  be  given, 
combined  with  tonics.  Exercise,  and  living  in  the  open  air  as  much 
as  possible,  should  also  be  allowed. 

With  regard  to  medical  treatment,  the  first  operation  to  be  carried 
out  is  general  clipping  for  long-haired  Dogs,  no  matter  how  limited 
the  diseased  parts  may  appear.  Cleanliness  is  indispensable.  The 
litter  must  be  frequently  renewed,  and  the  patient  must  be  well  washed 
with  soft  soap  and  water ;  a  vigorous  brushing  in  the  bath  at  the  same 
time  will  remove  the  crusts  and  diminish  the  number  of  parasites. 
Care  must  be  taken  that  the  animal  does  not  lick  off  the  remedy — 
especially  if  it  is  toxic — by  employing  a  muzzle  or  a  leather  covering. 

The  antipsoric  remedies  that  may  be  employed  are  numerous. 
Friedberger  and  Frohner  much  recommend  creolin^  in  the  form  of  a 
liniment  composed  of  creolin  and  soft  soap,  1  part  of  each,  alcohol 
h  to  10  parts,  according  to  the  extent  and  degree  of  the  malady.  In 
generalized  scabies,  one-third  of  the  body  is  dressed  each  day,  and  a 
cure  is  effected  in  from  eight  to  twenty  days.  Alcoholized  creolin  may 
be  employed,  1  to  10,  or  1  to  20,  or  creolin  soap.  This  agent  is  very 
efficacious,  and  absolutely  without  danger. 

At  the  Toulouse  Veterinary  School,  covadille-oil  is  usually  employed 
(see  p.  148),  sometimes  cade  oil,  or  a  mixture  of  equal  parts  of  oil  of 
petroleum  and  linseed  oil. 

Gerlach  approved  of  Peruvian  balsam  dissolved  in  alcohol,  1  to  30  ; 
its  vanilla-like  odour  renders  it  suitable  for  house  Dogs.  Styrax  may 
be  used  in  the  same  way.  These  medicaments  give  excellent  results. 
Many  practitioners  employ  simple  carbolized  soap — that  is,  carbolic 
acid  incorporated  with  soap  in  the  proportion  of  1  to  20  ;  the  animal 
is  smeared  over  with  it  before  it  is  washed  off. 

The  pomade  of  Helmerich — about  100  grammes  for  a  medium-sized 
Dog — is  a  simple  send,  frequently-employed  remedy.  When  the  Dog 
(*  Creolin  is  better  known  in  England  as  a  refined  preparation  of  Jeyes'  Flnid.) 
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has  been  well  dried  after  its  soap  bath,  it  receives  a  first  dressino', 
which  is  left  on  for  twenty-four  hours.  Next  day  this  is  washed  off 
with  soap  and  water,  and  a  second  dressing  is  applied.  If  it  has  acted 
well,  there  is  rarely  any  necessity  for  applying  a  third  dressing. 

Tar  cannot  be  recommended,  as  it  is  dangerous  to  cover  all  the 
surface  of  the  skin  with  it.  Ellenberger  and  Hofmeisteri  have 
reported  a  case  of  fatal  poisoning  of  a  Dog  which  was  affected  with 
mange,  and  had  the  whole  body  covered  with  tar.  If  this  substance 
is  employed,  it  should  be  mixed  with  an  equal  quantity  of  soft  soap, 
and  alcohol  added  to  give  the  mixture  the  consistence  of  a  liniment. 
The  dressing  should  be  extended  over  three  days,  only  one-third  of  the 
body  being  dressed  each  day,  and  a  bath  given  on  the  fourth  day. 
This  series  of  operations  ought  to  be  repeated  three  or  four  times. 

The  oil  of  lavender  and  oil  of  turpentine  have  often  been  used  for 
mange  of  the  Dog ;  but  the  first  is  uncertain  in  its  effects,  and  the 
second  is  too  irritating,  although  it  forms  the  most  active  ingredient 
in  the  following  application,  which  is  much  appreciated  by  sportsmen 
and  veterinary  surgeons  : 

Sea  salt         -  -  -  .  .  .  -     150  grammes. 

Gunpowder  -  -  -  -  -  -  -       10         „ 

Flowers  of  sulphur  ---.-.     140         ]\ 
Vinegar        ----...         1  litre. 

The  mixture  is  made  at  a  boiling  temperature,  and  continually  stirred.  When  it  is 
homogeneous,  it  is  allowed  to  cool  until  tepid,  and  then  there  is  carefully  mixed  with  it : 

Oil  of  turpentine      -  -  -  -  -  -       90  grammes. 

This  remedy  is  employed  tepid.  It  causes  an  irritation  of  the  skin 
that  does  not  disappear  for  some  days,  and  it  is  therefore  not  to  be 
recommended. 

Another  remedy  generally  employed  also  by  sportsmen  and  dog- 
keepers,  and  which  was  indicated  in  1740  by  Gaflet  de  la  Brifardiere, 
and  recommended  by  Prange  under  the  name  of  oleo-sidplmret  of 
tannin,-  comprises : 

Xut  oil  ------  -  1500  grammes. 

Powdered  nut-galls  -  -  -  -  -  -       30         „ 

Sublimed  sulphur     -  -  -  -  -  -       SO         „ 

Heat  the  oil  until  the  finger  cannot  be  held  in  it,  then  gradually  add  the  sulphur,  and 
constantly  stir  with  a  wooden  spatula,  adding  in  the  same  way  the  nut-galls  ;  after- 
wards heat  the  whole  for  half  an  hour. 

This  remedy  is  efficacious,  but  it  possesses  no  real  superiority,  and 
has  the  disadvantage  of  irritating  the  skin. 

Benzine  and  creosote  are  recommended  by  Gerlach  and  Ziirn,  when 
mixed  with  oil  or  alcohol — 1  to  30  to  60  ;  but  it  has  been  reported  that 
they  are  too  irritating,  and  even  toxic. 

'  Ellenberger  and  Hofmeister.  Jahresbericht  iiber  d.  Leistungen  auf  d.  Gebiete  der 
Vet.-Medicin,  lb82. 

-  Gaffet  de  la  Brifardiere.  Xouveou  Traits  de  Venerie,  1740.  —  Prange.  Rec.  de 
Med.  Vet.  Pratique,  1848,  p.  269  ;  1850,  p.  656. 
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Naphthalin,  lauded  by  Fiirbringer,  Fischer,  etc.,  has  been  successfully 
employed  by  Siedanigrotzky,'  in  the  following  form  : 

Naphthalin  ------  11  :">  grammes. 

Vaseline       ------  Tfi         ,, 

Oil  of  thyme  -  -  -  -  -  I   ■-  s  rirmi* 

Oil  of  lavender ^  aa  ^  drop.. 

The  cure  is  complete  in  twelve  to  fourteen  days.  This  is  a  cheap 
remedy  and  soothing  to  the  skin ;  it  answers  when  the  disease  is  com- 
mencing, and  for  house  Dogs. 

I.— Sarcoptic  Scabies  of  the  Cat. 
The    Cat   may  be    affected  with   a   sarcoptic   scabies,   due   to   the 
SarcojJtea  minor,  var.  cati  (see  p.  124),  and  a  symbiotic  acariasis  due — 
like  that  of  the  Dog — to  the  Symbiotcs  auric ularuvi.     (See  Parasitic 
Diseases  of  the  Ear.) 

The  earliest  mention  of  Scabies  of  the  Cat  is  due  to  Wedelius. 
In  1672,  he  described  an  epizooty  which,  in  two  years,  and  for  an 
extent  of  some  miles,  prevailed  in  Westphalia  with  such  violence  that 
nearly  all  the  Cats  perished.  Notwithstanding  the  manifest  ex- 
aggeration in  his  account — and  particularly  with  regard  to  the  changes 
occurring  in  the  eyes — it  seems  very  probable  that  it  was  scabies  he 
saw.  Girtanner  has  alao  published  some  positive  documents  on  this 
affection.  Rigot,  in  1811,  remarked  on  an  outbreak  of  scabies  among 
Cats  in  the  neighbourhood  of  Chateau-Gontier,  Mayenne,  and  which 
prevailed  for  nearly  four  years ;  and,  in  1827,  Sajous,  a  veterinary 
surgeon  at  Tarbes,  presented  a  memoir  to  the  Central  Society  of 
Agriculture,  on  an  epizo(')ty  of  scabies  which  had  existed  for  some 
years,  and  had  killed  all  the  Cats  in  entire  villages.  Analogous 
observations,  of  which  mention  will  be  made  hereafter,  have  also  been 
published  ;  aud  altogether  they  prove  that  the  malady  has  been  known 
for  a  long  time. 

If  Gohier  was  the  first  writer  who  speaks  of  having  seen  the  Sarcopt 
of  the  Cat  in  1813,  Hering  has  given  the  first  description  of  it ;  but  he 
only  saw  the  male,  and  is  inexact  in  several  details. 

The  Sarcopt  is  now  well  known,  owing  to  the  works  of  Rayer, 
Gerlach,  Fiirstenberg,  and  Delafond  and  Bourguignon.  The  latter 
considered  it  to  be  a  distinct  species,  and  named  it  the  "  Sarcopte 
iiotot'dre,"  a  designation  given  because  of  the  dorsal  position  of  the 
;inus.  Fiirstenberg  named  it  the  Sarcoptcs  minor,  and  in  this  species 
It  forms  the  variety  cati.- 

Symptoms. — Scabies  of  the  Cat  usually  commences  on  the  neck, 
reaches  the  ears  and  forehead,  then  all  the  head,  and  rarely  goes  beyond 

^  Siedamgrotzky.     Bericht  ii.  d.  Veteriniirwespn  im  K.  Sachsen  f.  1882,  p.  22. 

'^  Wedelius.  Collect.  Acad.,  III.,  p.  1.56  (quoted  by  Sauvajjes),  and  ^phemerides  des 
Curieux  de  la  Nature,  1672,  p.  259  ((quoted  by  Delafond  and  Bonrt^uiffnon).  — (iirtanner. 
Bibliotheijue  Medicale  de  Blumenbach,  III.,  and  Instructions  Veterinaires,  V.,  p.  350, 
2nd  edit.,  An  XII.  —  Rigot.  Correspondence  V^terinaire,  published  by  Fromage  de 
Feut;re,  III.,  1811,  p.  188.  — Gohier.  Mtm.  xiir  la  Med.  et  la  Chir.  Vettrinnire,  I., 
1813,  p.  10.  —  Hering.  Nova  Acta  Physico-Medica  Acad.  Naturae  Curiosorum,  XVIII. 
<par8  post.),  1838. 
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the  anterior  part  of  the  neck.  A  pruritus  of  variable  intensity  is  one 
of  the  eai-ly  symptoms. 

The  initial  lesion  is  a  vesicle  or  papule  the  size  of  a  pin's  head ; 
this  is  promptly  ruptured  and  transformed  into  a  crust.  The  multipli- 
cation of  the  vesicles,  and  their  replacement  by  crusts,  brings  about 
the  invasion  of  lai'ger  surfaces,  which  are  covered  by  grayish,  hard 
crusts  that  agglutinate  the  hairs,  the  greater  portion  of  which  are 
rapidly  shed.  The  skin  becomes  thickened,  hard  and  wrinkled  ;  the 
eyelids  are  inverted,  the  eyes  are  buried  in  their  orbits,  and  there  is 
more  or  less  intense  conjunctivitis.  The  swollen  tissues  obstruct  the 
nostrils,  embarrassing  the  respiration  ;  the  animal  is  feeble  and  languish- 
ing, has  a  melancholy  and  repulsive  physiognomy,  and  finally  succumbs 
to  the  disease,  if  it  is  not  opportunely  sacrificed.  Death  usually  ensues 
in  four  to  six  months,  though  it  is  earlier  in  young  animals,  or  when 
the  malady  is  epizootic. 

According  to  Megnin,  the  dwarf  Sarcopt  does  not  excavate  a  sub- 
cutaneous gallery  like  the  common  Sarcopt,  but  makes  a  simple  nest 
that  appears  as  a  miliary  eminence ;  this,  when  raised  on  the  point  of 
a  scalpel,  is  found  to  be  composed  of  a  layer  of  epidermis  surrounding 
ova  in  all  stages  of  incubation,  as  well  as  an  ovigerous  female  and  her 
excrements  in  the  form  of  brown,  cylindrical  corpuscles.  The  larva, 
nymphtc  and  males  wander  in  the  midst  of  the  crusts. 

Diagnosis. — The  diagnosis  of  this  disease  is  not  difficult.  Its 
commencement  on  the  head  and  persistency  in  that  region,  its  rare 
extension  to  other  parts,  the  ready  discovery  of  the  Sarcoptes,  and  the 
special  characters  of  this  psora,  suffice  to  remove  any  doubts  as  to  its 
nature.  It  should  not  be  mistaken  for  a  non-parasitic,  very  tenacious 
prurigo  that  sometimes  attacks  emasculated  Cats,  and  is  located  on  the 
belly,  flanks,  back,  legs  and  tail — rarely  the  head  ;  it  consists  of  small, 
dry  papules,  and  is  very  pruriginous  and  obstinate. 

An  analogous,  but  ephemeral  eruption  is  at  times  seen  on  nursing 
Cats  which  are  suddenly  deprived  of  their  young. 

It  is  not  possible  to  mistake  this  scabies  for  the  prurigo  of  the 
"  rouget,"  due  to  thelarvffiof  the  Trombidium  liolos  eric  urn,  nor  with  the 
punctures  of  Fleas,  or  the  skin  affections  of  old  house  Cats,  which 
afi"ections  have  not  an  invariable  localization,  and  consist  of  pustular 
surfaces  with  thick  isolated  crusts,  and  a  moderate  degree  of  itching. 

Lastly,  favus  is  recognised  by  the  form  of  its  parasitic  cup-shaped 
crusts,  which  are  usually  sulphur-coloured,  and  by  the  presence  of  the 
Achorion. 

Prognosis. — Scabies  of  the  Cat  is  only  serious  when  it  is  chronic, 
and  when  the  animals  affected  have  habits  of  independence  which 
prevent  their  being  submitted  to  regular  treatment ;  then  it  follows  its 
natural  course  and  terminates  in  death.  It  is  more  especially  serious 
when  it  assumes  an  epizootic  form,  and  when  its  gravity  cannot  be 
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ascribed  to  any  plausible  cause.  When  it  is  taken  at  the  commence- 
ment it  is  easily  cured.  Its  serious  character  is  increased  by  the  fact 
of  its  contagiousness  for  Man  and  the  domesticated  animals. 

Etiology,  Contagion.— Of  45  scabied  Cats,  Delafond  found  26 
aged  from  4  to  7  years,  15  from  2  to  3  years,  and  5  of  six  months  to  a 
year.  The  largest  proportion  of  Cats  being  aged,  is  probably  due  to 
the  circumstance  that  they  are  less  attractive  and  useful  than  young 
ones,  and  are  therefore  often  driven  from  their  homes  and  exposed  to 
misery  and  uncleanliness — that  is,  to  all  the  predisposing  conditions  of 
psoric  affections. 

Among  these  45  Cats,  20  were  males,  15  were  females,  and  10  had 
been  castrated.  Sex  does  not  appear  to  be  of  any  importance  in  this 
question ;  although  emasculated  animals,  from  their  sedentary  habits, 
are  less  exposed  to  contagion  than  the  others,  and  especially  the  males, 
which  act  so  readily  as  contagiferous  agents  from  Cat  to  Cat,  and  to 
which  no  doubt  must  be  ascribed  the  epizootics,  some  of  which  have 
been  referred  to.  To  these  outbreaks  must  be  added  that  observed  in 
1843  and  1846  among  the  Cats  in  Ofienbourg,  Grand  Duchy  of  Baden, 
and  which  was  reported  upon  by  Bell.  Delwart  mentions  having  seen 
the  disease  in  large  farms,  where  many  Cats  are  kept,  communicated 
with  such  rapidity  that  in  four  or  five  weeks  all  these  animals  had 
perished.^ 

Although  the  dwarf  Sarcopt  also  causes  scabies  in  Eats,  it  is  not 
established  that  it  is  in  hunting  these  that  the  Cat  contracts  the  malady  ; 
for  sufficient  observations  have  not  been  collected  on  this  point,  nor  has 
it  been  noted  that  Eats  were  mangy  during  the  epizootics  of  scabies 
reported  among  Cats. 

Delafond  has  succeeded  in  developing  scabies  on  a  Cat,  by  depositing 
on  it  Sarcoptes  from  a  Lion,  and  on  another  by  cohabitation  with  a 
mangy  Dog ;  but  these  two  Cats  recovered  spontaneously,  for  their 
scabies  remained  artificial,  being  due  to  the  Sarcoptes  scabiei,  and  not 
to  the  *S'.  minor. 

Scabies  of  the  Cat  may  be  transmitted  to  Man.  Hertwig  relates  the 
case  of  a  servant  who  contracted  the  disease  through  allowing  a  mang}- 
Cat  to  lie  in  her  bed.  Berthold  cites  that  of  a  child  who  was  infected 
by  a  diseased  Cat,  which  she  permitted  to  rest  on  her  breast.  Marrel 
mentions  having  seen  Cat  scabies  transmitted  to  two  adult  people  and  a 
child.  Hering  has  observed  the  malady  transferred  from  the  Cat  to 
the  back,  chest  and  arms  of  two  young  people.  Gerlach  has  experi- 
mentally effected  the  transmission  of  the  disease,  by  depositing  some 
crusts  taken  from  Cats  on  the  arms  of  some  students  ;  a  local  scabies 
followed,  that  disappeared  spontaneously  in  about  ten  days  in  the 
first,  fifteen  days  in  the  second,  and  three  weeks  in  the  fourth  student ; 

^  Bell.  Rec.  de  M^d.  V^t.,  1850,  p.  938.  —  Dehvart.  Traite  dc  Mid.  Vit.  Pratique, 
I.,  Brussels,  1880. 
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but  in  a  blonde  and  very  hairy  student  it  continued  for  six  weeks,  and 
at  the  end  of  that  time  terminated  only  after  a  sulphur  bath  had  been 
administered.  Perroncito  has  witnessed  a  case  of  contagion  from  a 
Cat  to  a  woman,  and  we  have  knowledge  of  a  similar  fact.^ 

Scabies  of  the  Cat  may  also  be  transmitted  to  the  Horse.  Hertwig 
has  cited  the  case  of  a  Cat  which  gave  its  mange  to  a  Horse  on  whose 
back  it  was  accustomed  to  rest ;  and  Megnin  asserts  that  he  developed 
an  extensive  outbreak  on  a  Horse,  by  fixing  on  its  withers  a  piece  of 
skin  from  a  mangy  Cat ;  the  disease  was  cured  by  a  single  rubbing 
with  Helmerich's  pomade.  On  another  occasion  he  has  seen  a  mangy 
Cat  convey  its  disease  to  two  Horses,  on  whose  backs  it  usually  lay. 

With  regard  to  the  Ox,  we  have  already  related  the  case  of  Kade- 
macher  (p.  158),  in  which  a  mangy  Cat  was  in  the  habit  of  lying  on 
the  back  of  a  Cow  and  transmitted  the  disease  to  it  ;  from  this  it 
passed  on  to  a  servant  and  to  all  the  family.  We  have  also  mentioned 
(p.  205)  how  Delafond  succeeded  in  transmitting  the  Scabies  of  the  Cat 
to  the  Dog. 

Treatment. — The  treatment  of  Cat  scabies  cannot  include  baths,  in 
view  of  the  repugnance  of  this  species  to  water,  and  the  danger  of 
affections  of  the  air-passages  to  which  these  animals  would  be  exposed 
by  bathing  them.  So  at  most,  after  carefully  clipping  away  the  hair 
from  the  diseased  parts,  these  can  only  be  washed  with  soap  and  water  ; 
but  it  would  be  even  better  to  dispense  with  this,  and  have  direct 
recourse  to  topical  acaracides,  which  may  be  repeated. 

The  pomade  of  Helmerich  is  particularly  convenient  and  successful. 
'  If  the  balsam  of  Peru  is  more  efficacious,  it  is  also  more  dangerous. 
We  have  several  times  seen  a  single  rubbing  on  the  head  with  this 
substance  produce  a  very  acute  cerebral  excitement,  followed  by  torpor, 
and  even  by  death.  We  have  also  witnessed  the  same  accidents  arise 
from  the  application  of  rancid  cod-liver  oil,  which  is  recommended  by 
Schwarz.  Styrax  appears  to  be  less  dangerous '  (Friedberger  and 
Frohner). 

In  the  epizootic  outbreak  in  the  environs  of  Offenbourg,  Bell  success- 
fully employed  a  lotion  composed  of  chloride  of  zinc  and  water — 4  to 
500. 

J.— Sarcoptic  Scabies  of  the  Ferret. 

Independently  of  a  Listrophorus  somewhat  like  that  of  the  Rabbit 
(see  p.  Ill),  and  which  lives  in  the  fur  without  causing  the  slightest 
injury,  the  Ferret  may  be  attacked  by  two  species  of  psoric  Acarina :  a 
Sarcopt — Sarc.  scabiei,  var.  hydrochoiri,  and  a  Symbiot — S.  aaricidarimi. 
We  shall  only  notice  sarcoptic  scabies  here,  as  the  auricular  acariasis 
will  be  described  among  the  parasitic  affections  of  the  ear. 

1  Hertwig.  Magaz.  f.  Thierheilkunde,  1834,  No.  48,  p.  225.  —  Berthold.  Gaz.  de 
la  Soc.  Med.  de  Berlin  (Delafond  and  Bourguignon).  —  Marrel.  Rec.  de  Med.  Vuter., 
1847,  p.  1001.  —  Hering.  SpecitUt  Fatholoij.  u.  Ther.  fiir  Thiemrzle,  1849,  p.  204.— 
(lerlach.      Op.  cit.  —  Perroncito,  II  Mtdico  Veterinario,  1887,  p.  247. 
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Sarcoptic  scabies  was  described  for  the  first  time,  in  1860,  by 
F.  Peuch,  who  pronounced  it  to  be  due  to  a  Sarcopt,  and  his  remarks 
were  confirmed  by  Mt'gnin.i 

The  disease  is  chiefiy  confined  to  the  head  and  feet,  but  it  may 
invade  all  the  trunk.  The  afi'ected  parts  are  covered  with  brown  or 
yellow  crusts,  beneath  which  the  Sarcoptes  are  concealed  ;  they  are  the 
seat  of  an  almost  continual  pruritus,  the  little  animal  frequently  biting 
itself,  and  especially  the  feet,  with  a  kind  of  fury.  When  the  malady 
is  not  much  advanced,  and  not  localized  on  the  limbs  or  ears,  the  body 
is  moist  from  a  gelatinous,  almost  viscid,  sweat  that  strongly  exhales 
the  odour  of  the  ferret. 

'  To  this  humid  phase  succeeds  a  stage  of  desiccation,  with  shedding 
of  the  hairs,  which  look  as  if  powdered  with  some  coarse  substance ; 
and  almost  at  the  same  time  that  these  hairs  fall — detached  by  the 
disease — others  grow  and  reach  the  normal  length.  This  is  an  indica- 
tion that  the  malady  has  disappeared  from  the  ti'unk,  and  only  exists 
on  the  feet  and  ears,  where  the  parasites  have  accumulated  and 
intrenched  themselves '  (Megnin). 

On  the  feet,  the  crusts  are  attached  to  the  plantar  surface  and  the 
root  of  the  claws,  which  may  grow  to  an  extreme  length,  and  straighten 
out  or  bend  upwards.  Progression  is  then  slow  and  difficult,  the 
weight  being  thrown  on  the  posterior  part  of  the  foot. 

It  is  scarcely  admissible  that  the  Ferret  contracts  the  disease  in 
Eabbit- warrens,  the  sarcoptic  scabies  of  these  creatines  being  due  to 
the  Sarco2)tes  minor,  and  not  to  the  S.  scabici.  It  is  more  likely,  as 
Eailliet  remarks,  that  the  origin  of  the  malady  is  scabied  pole-cats, 
which  are  frequent  in  Eabbit-warrens. 

Peuch  could  not  succeed  in  transmitting  the  Ferret  scabies  to  the 
Dog,  nor  yet  to  Man.  But  his  experiments  were  so  few  that  they  do 
not  justify  a  definite  conclusion. 

The  disease  sometimes  appears  in  an  epizootic  form. 

Its  treatment  is  reduced  to  the  following  prescriptions  :  '  Frequent 
dressing  of  the  crusts  with  glycerine,  so  as  to  soften  them  and  render 
their  removal  easy ;  then  vigorous  rubbing  with  simple  sulphur  oint- 
ment, or  Helmerich's  pomade,  on  the  parts  freed  from  crusts.  Frequent 
and  complete  removal  of  the  litter,  and  disinfection  or,  better,  change 
of  residence  in  box,  chest,  or  barrel '  (Peuch). 

2.  Demodecic   Scabies. 

These  scabies  are  produced  by  the  unique  genus  of  the  family  of 
Demodecidffi  (see  p.  95),  the  genus  Dcmodcx  (Owen),-  the  several  forms 
of  which  are  generally  relegated  to  a  single  species,  the  Dcviodcx  follicu- 
lorum  (Owen).  These  Acarina  live  in  the  hair-follicles  and  sebaceous 
glands  of  several  species  of  Mammalia. 

History.-' — In  1842,  Gustavo   Simon,   of   Berlin,  in  examining  the 

1  F.  Peuch.  La  Oak  du  Furet.  Journ.  de  M^d.  V^t.,  Lyons,  1869,  p.  411. — Megnin. 
Gale  du  Furet.,  L'EIeveur,  1885,  p.  101.  —  Railliet.  Acarianes  Multiples  ««?•  un  Furet. 
Bull.  Soc.  Cent,  de  M<5d.  Vet^rinaire,  1887,  p.  244. 

-  From  iif/iat;,  body,  and  St)^,  wood-worm. 

^  G.  Simon.  Mediciiiische  Zeitung  v.  Verein  f.  Heilknnde  in  Preussen,  1842,  No.  9. 
—  Henle.  Bericht  iiber  die  Zuricher  Natnrf.  Geselli^ch.,  December,  1841.  —  Owen. 
Annals  and  Magazine  of  Natural  History,  London,  1843.  —  P.  (iervais.  Hist.  i\'a/?/j-. 
dcs  Imectts  AjHeres,  III.,  1844,  p.  282.  —  Fulk.  Dtmodex  Follirvlorvm  Cavimis. 
Annals  of  Natural  History,  XIII.,  London,  1844. — Gruby.  Cump.  Kend.  Acad,  des . 
Sciences,  XX.,  1845,  p.  509. 
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contents  of  pustules  of  Acnea  sehacea  of  Man,  recognised  in  the  fatty 
matter  expressed  by  squeezing,  in  the  form  of  small  masses  with  their 
external  extremity  dark — Comedons — the  presence  of  animalculae,  of 
which  he  gave  a  remarkable  description.  By  the  advice  of  the  learned 
entomologist,  Erichson,  he  considered  them  to  be  Acari,  and  named 
them  Acarus  follicalunon.  He  made  known  his  discovexy  to  the  Berlin 
Society  of  Naturahsts,  when  Professor  Henle,  of  Zurich,  informed  him 
that  in  the  preceding  autumn  he  had  observed  the  same  parasite  in  the 
hair-follicles  of  the  external  auditory  canal — so  that  the  discovery  was 
made  almost  simultaneously ;  though  Henle  appeared  to  entertain 
doubts  as  to  the  nature  of  what  he  had  seen.  From  that  time  a 
number  of  observers  sought  for,  and  found,  the  new  parasite.  Owen 
was  the  first  to  name  it  the  Deinodex  folliculorum ;  but  Miescher  called 
it  Macroijaster  plati/piis  ;  Erasmus  Wilson,  Entozooii  foil iculu nun,  then 
Steatozoon ;  and  Paul  Gervais,  Simonea  folliculorum.  The  latter 
designation — Frenchified  into  Simondc,  Simonidc — has  often  been  em- 
ployed in  France.  The  natural  history  of  the  Demodex  has  been  well 
estabhshed  by  the  labours  of  Wedl,  Gruby,  Leydig,  Kiichenmeister, 
Barensprung,  Valentin,  Von  Siebold,  Eemak,  Megnin,  etc. 

Shortly  after  the  discovery  of  the  Demodex  of  Man,  Topping  found 
that  of  the  Dog,  of  which  Tulk  gave  a  description  on  December  20, 
1848,  to  the  Microscopical  Society  of  London.  The  disease  to  which 
it  gives  rise  was  afterwards  the  object  of  numerous  investigations ;  it 
is,  in  fact,  on  the  Dog  that  the  dermatosis  caused  by  the  Demodex  has 
been  the  most  frequently  and  the  best  studied. 

Description.— The  rostrum,  which  is  a  little  narrower  than  the 
thorax,  is  salient  in  front,  covered  at  its  base  by  the  epistoma,  which  is 
itself  prolonged  by  two  cheeks  united 
on  the  middle  line,  and  advanced 
to  near  the  anterior  extremity  of 
the  rostrum.  The  latter  comprises: 
1.  A  pair  of  chelicerae,  or  mandibuh, 
in  the  form  of  flattened  and  lamellar 
stylets,  larger  behind — where  they 
are  joined  on  the  middle  line — than 
in  front,  where  they  are  a  little 
divergent ;  they  are  related,  above, 
to  the  epistoma  and  cheeks.  2.  A 
pair  of  maxillae  or  jaws,  separated  at 
their  base,  lying  together  in  front, 
where  they  are  continued  by  the 
maxillary  palpi  obscurely  articulated. 
3.  A  narrow  tongue  situated  between 
the  maxillae  and  their  upper  surface, 
and  completing  the  floor  of  the 
mouth. 

The  cephalothorax  is  convex  su- 
periorly, and  finely  striated  in  various 
directions ;  it  is  flat  on  its  lower 
surface,  where  it  shows  the  four  pairs 

of  legs  salient  on  the  sides.  Each  leg  is  composed  of  three  parts  or 
articles :  the  haunch,  basilar,  antero-posterior,  triangular,  summit 
posterior,  nearly  at  a  tangent  outwardly  to  the  margin  of  the  thorax  ; 
the  leg  of  the  same  length  as  the  haunch,  and  forming  with  it  an  angle 


Fig.  84. — Anterior  extremity  of  the 
Demodp.x folliculorum  of  the  Dog, 
highly  magnified. 

c,  chelicerffi  ;  mx,  maxillae ;  pro, 
ma.'cillary  palpi  ;  j,  cheeks  ;  ep,  epis- 
toma ;  ja,  leg  ;  t,  tarsus. 
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open  in  front ;  the  tarsus,  a  discoid  piece  crowning  the  extremity  of 
the  leg,  and  furnished  with  two  claws.  These  legs  rest  by  the  base  of 
their  haunch  on  the  transverse  arched  epimera.',  united  by  a  middle 
longitudinal  piece^the  sternum. 

The  abdomen  is  elongated  and  conical,  striated  transversely,  and 
shows  at  the  anterior  portion  of  its  ventral  face  a  longitudinal  slit, 
which  is  the  anus.  This  sht  is  larger  in  the  female  than  the  male,  and 
probably  serves  for  copulation  and  ovulation.  Tiie  males  have  the 
abdomen  less  developed  than  the  females,  and  possess  a  genital  arma- 
ture situated  immediately  in  front  of  the  anus. 

The  length  of   the  female  Demodex  does  not  exceed  400  //  in  the 

largest   varieties ;    that   of    the   males   is  not  less 

1  2  :j        than  220  j>. ;  while  the  width  at  the  thorax  varies 

f/;n        between  40  ji  and  5-5  /x. 
h-\  The   Demodex  are    oviparous.      The    eggs    are 

l'^  60  /x  to  90  /x  long,  and  20  /x  to  50  /x  broad,  and  are 
\m  cordiform  or  fusiform  in  shape.  From  the  egg  issues 
|h  a  larval  hexapod,  the  legs  of  which  are  only  repre- 
^  sented  by  three  pairs  of  tubercles,  while  the  buccal 
Fig.  85.— Evolution  organs  are  yet  in  a  rudimentary  condition.  After 
tn&L-i?n?Tt\Z  ^:  "lou^ti^g'  tl^e  larva  becomes  an  octopod,  the 
"Do-t  ;  magnified  one  fourth  pair  of  legs  being  still  tubercles,  like  the 
hundred  diameters.  Other  three  pairs.  A  second  moulting  transforms 
— Railliet.  this  larval  octopod  into  anympha,  which  possesses 

1,  ovum  ;  2,  larval  ^^6  legs  and  buccal  organs  of  the  perfect  state, 
hexapod  ;  3,  larval  from  which  it  only  differs  in  the  absence  of  sexual 
octopod.  organs  in  the  male,  the  acquisition  of  these  being 

the  result  of  a  last  transformation. 

The  Demodex  have  been  found  on  Man,  and  the  Dog,  Cat,  Goat,  Pig, 
Sheep,  Ox,  Horse,  Aristotlean  Deer  (Prietsch),  Fox  (Gros) ;  Eat  (Hahn), 
Field-Mouse  (Zschokke),  and  the  Surinam  Bat  (Leydig).  In_£eneral, 
the,difference_in  habitaLsoi^T^ides^witb^differeuces  in  the  dimensions  of 
the„pa4;a,&ite7-^4tkkaLt  least  authorizes  the  distinction  ^oLyarieties.  We 
have  to  mention  : 

1.  Demodf;x  of  Man  {D.  foUicn/oruin,  var.  Iioiiiinis). — The  female 
measures  380  /x  long  and  45  /x  wide  at  the  thorax  ;  the  male  is  300  //. 
long  and  40  /x  wide.  The  rostrum  is  a  little  longer  than  it  is  broad. 
The  length  of  the  rostrum  and  ccplialothorax  combined  forms  nearly 
one-third  the  total  length  of  the  body.  The  ova  are  cordiform  or 
fusiform,  from  60  /x  to  80  /x  long,  and  40  /x  to  50  /i  broad. 

The  Demodex  of  Man  lives  in  the  sebaceous  glands  of  the  face,  where 
it  often  remains  without  its  presence  causing  the  slightest  trouble. 
When  there  are  more  than  a  dozen  in  a  follicle,  this  becomes  dilated 
and  prominent,  and  forms  a  comedon.  It  is  rare  that  acne  of  the 
face  can  be  attributed  to  it.  Gruby  assures  us  that  forty  people  out  of 
sixty  are  infested  with  it ;  but  this  proportion  has  generally  appeared 
to  be  exaggerated. 

2.  Demodex  op  the  Dog  (D.  folUciilormn,  var.  canis  ;  D.  caninus 
Tulk). — The  female  measures  250  /x  to  300  /x  long,  and  45  jx  broad ; 
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the  male  220  jj.  to  250  /x  long,  and  the  same  width.     The  rostrum  is 
nearly  as  long  as  it  is  broad  ;  and  its  length  and  that  of  the  cephalo- 
thorax  combined   is  a  little   less   than   half   the   total 
length.     The  ova  are  fusiform,  and  from  70  /x  to  90  /a 
long,  and  25  /a  broad. 

This  Deraodex  causes  follicular  mange  in  the  Dog. 

3.  Demodex  of  the  Cat  [D.  foUiculorum,  var.  cati). 
— Similar  to  that  of  the  Dog,  but  one-fourth  smaller  in 
all  its  dimensions. 

It  was  found  by  Leydig,  in  1859,  on  the  nose  of  a 
Cat  affected  with  Sarcoptic  scabies ;  and  by  Meguin  in 
the  external  auditory  canal  of  two  Cats.     It  appears  to 

be  inoffensive.  Fig.   86.  —  De- 

4.  Demodex  op  the  Goat  {D.  foUiculorum,  var.  modexfollimh- 
caprcB).—T\iQ  female  is  230  {x  to  250  /i  long,  and  60  /x  to  ['J'-"^'j;^  ^;1^^> 
65  /x  broad  ;  while  the  male  is  220  /x  to  280  /x  long,  and  mac-nmed  one 
50  /x  to  55  /x  broad.  The  rostrum  and  cephalothorax  hundred  dia- 
combined  are  nearly  equal  to  half  the  total  length.  meters.  — 
The  ova  are  ellipsoid,  and  from  68  /x  to  80  /x  long,  and  Railhet. 

32  fx  to  45  fj.  broad. 

It  has  been  found  by  Niederhoeusern,  EailHet  and  Nocard,  and  causes 
a  pustular  dermatosis  which  will  be  referred  to  hereafter. 

5.  Demodex  of  the  Pig  [D.  folliculoyum,  \nx.  suia  ;  D.  plujlloides 
Csokor). — The  female  measures  240  /x  to  260  /x  long,  and  60  /x  to  66  /x 
broad  ;  and  the  male  220  /x  long,  and  50  /x  to  57  /x  broad.  The  rostrum 
is  very  developed,  and  a  little  longer  than  it  is  wide  ;  its  length  and 
that  of  the  cephalothorax  is  nearly  equal  to  that  of  the  abdomen. 
The  eggs  are  ovoid,  and  a  little  contracted  and  elongated  at  the  ends  ; 
they  are  from  100  /x  to  110  /x  long  and  30  /x  wide  (Fig.  89). 

This  form  determines  a  pustular  affection  on  the  Pig. 

6.  Demodex  of  the  Sheep  {D.  foUiculorum,  var.  avis). — Found  by 
Oschatz  in  the  Meibomian  glands  of  the  Sheep  ;  it  differs  from  that 
of  Man  chiefly  in  the  greater  length  of  its  rostrum  and  cephalothorax. 
It  has  not  been  seen  since  Oschatz  found  it. 

7.  Demodex  of  the  Ox  {D.  foUiculorum,  var.  bovis). — The  average 
length  is  200  /x.  The  rostrum  and  cephalothorax  form  about  two- 
fifths  of  the  total  length.  Eggs  ovoid  in  shape.  Causes  a  pustular 
affection  on  the  Ox. 

8.  Demodex  of  the  Horse  {D.  folliculormn,  var.  equi). — Found  by 
E.  Wilsoui  in  the  product  of  secretion  of  the  Meibomian  glands  of  a 
Horse.  He  described  it  as  identical  with  the  Demodex  of  Man.  In 
1845.  Gros  also  indicated  the  presence  of  the  Demodex  in  the  "  mufle  " 
of  the  Horse. 

A.— Demodecic  Scabies  of  the  Dog. 

Synonyms.— Follicular  Mange,  Bed  Mange,  Black  Mange  of  the  older 
veterinarians. 

History. — As  has  been  stated,  the  parasitic  nature  of  this  disease 
was  first  recognised  by  Topping  ;  and  Roll  separated  the  affection  from 
the  other  exanthemata  of  the  Dog.  Delafond  and  Bourguignon  pointed 
out  its  gravity,  and  described  it  under  the  name  of  Acne  Simonea. 
Verheyen  proposed  for  it  the  designation  of  follicular  mange,  by  which 

^  Wilson.     Transactions  of  the  Veterinary  Medical  Association,  1843-44,  p.  399. 
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name  it  is  now  almost  exclusively  known.  It  has  been  more  especially 
studied  by  Gruby,  Haubner,  Gerlach,  Sparks,  Simonds,  Oreste,  Weiss, 
Friedberger,  Lafosse,  Saint-Cyr,  Cornevin,  Pennetier,  Me^'uin,  Laulanie, 
etc. 

Symptoms. — Follicular  scabies  presents  itself  under  different  aspects, 
according  to  its  duration  ;  and  to  such  an  extent,  that  one  might  imagine 
them  to  be  different  diseases,  if  not  informed  as  to  this  polymorphism. 

At  the  commencement,  there  are  merely  somewhat  red  depilations 
about  the  elbows,  hocks,  around  the  eyes,  and  at  the  toes  ;  and  in  the 
place  of  the  hairs  are  seen  small  papules,  with  a  pityriasic  powder 
covering  the  parasitic  patches. 

Gradually  these  depilations  extend,  become  redder,  and  reach  the  inner 
surface  of  the  paws  and  the  cheeks ;  the  eyelids  are  swollen,  inverted — 
entropion — and  their  borders  are  covered  with  an  abundant  purulent 
matter.  The  skin  of  the  cheeks  is  thickened,  depilated,  wrinkled,  and 
covered  with  papules  and  pustules  more  or  less  irritated.  The  pruritus, 
still  intermittent,  is  more  marked. 

The  disease  at  last  becomes  generalized,  occupying  the  entire 
surface  of  the  body.  The  skin  everywhere  presents,  in  different  degrees, 
the  characters  that  it  at  first  showed  on  the  head.  A  crowd  of  acne 
pimples  is  scattered  everywhere—  sometimes  confluent,  sometimes 
discrete  ;  some  yet  in  the  papular  stage,  others  pustular.  Among  the 
latter,  a  great  number  are  dark-blue  at  their  summit,  and  a  sanguinolent 
serosity  can  be  squeezed  from  them,  in  which  the  Demodex  can  be 
found  on  microscopical  examination.  These  parasites  are  more 
numerous  in  the  small  pustules  with  apparently  purulent  contents, 
and  in  those  which  merely  yield  a  kind  of  cyhnder  of  sebaceous  fat  on 
pressure.  The  number  of  Acarina  is  often  pi'odigious,  and  constitutes 
the  greater  portion  of  the  product  under  observation.  More  or  less 
abundant  crusts  are  noticed  at  various  poiats,  due  to  the  rupture  of  the 
pustules  and  drying  of  their  contents.  At  the  parts  most  severely 
affected  the  skin  is  moist  and  cracked,  and  in  the  folds  there  is  a  yellow 
viscid  matter  ;  the  greater  portion  is  depilated,  and  the  animal  exhales 
a  foetid,  sour  odour  that  is  absolutely  nauseating.  When  the  malady 
has  arrived  at  this  stage,  it  has  produced  a  profound  effect  upon  the 
whole  organism  ;  the  appetite — which  was  for  a  long  time  unimpaired, 
and  even  increased — now  diminishes,  emaciation  begins,  and  this 
gradually  goes  on  to  marasmus. 

In  certain  cases,  as  Saint-Cyr  has  shown, ^  the  disease  is  generalized, 
but  it  does  not  cause  depilation  except  at  some  rather  circumscribed 
points ;  the  pustules  are  rare,  but  they  are  irregularly  disseminated 
everywhere,  and  the  condition  might  be  taken  for  one  of  generalized 
acne.     In  addition,  the  whole  of  the  skin  is  covered  with  a  fine  dust, 

^  Saint-Cyr.  Oale  folJicnlah-e.  Journ.  de  Mtd.  Veter.  et  de  Zootechnie.  Lyons,  1876, 
p.  327. 
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as  if  the  animal  had  been  powdered  with  maize  flour.  In  the  hairless 
places — whieh  are  more  or  less  circular — there  is  much  irritation,  a 
serous  exudation,  excoriations,  and  even  small  sores. 

An  interesting  form  is  that  which  Saint-Cyr  has  named  '  the  cir- 
cinated  form  of  follicular  mange.'  It  consists  of  circular  patches  from 
2  cm,  to  6  cm.  in  diameter,  red  and  inflamed — more  particularly  towards 
their  slightly  salient  borders,  depilated,  and  often — but  not  always 
— showing  chiefly  at  their  periphery  small,  red,  pustular,  aeneous 
pimples.  In  enlarging,  these  patches  may  join  each  other,  and  form 
others  more  extensive,  with  largely  festooned  borders.  Often  the 
centre  becomes  pale  and  covered  with  yellow  dust.  This  circinated 
form  is  seen  in  the  early  stages,  and  it  may  be  accompanied  by  the 


A  Dog  affected  with  advanced  Demodecic  Scabies. 


acneic  form ;  it  is  not  very  pruriginous,  and  the  general  health   does 
not  appear  to  be  afi'ected. 

This  form  is  related  to  that  which  Friedberger  and  Frbhner^  have 
designated  the  '  squamous  form,'  and  which  they  give  as  of  frequent 
occurrence.  It  is  scarcely  indicated  by  any  other  sign  than  shedding 
of  the  hairs  and  the  abundance  of  epidermic  pellicles.  There  is  no 
humidity,  and    little,  if    any,  trace   of    inflammation.      The   disease 


^  Friedberger  and  Frohner.     Lehrbuch  der  Spec.  Pathcl. 
2nd  edit.,  I.,  1889  ;  French  translation,  I.,  1891,  p.  533. 
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commences  principally  around  the  eyelids,  and  the  eyes  are  surrounded 
by  a  depilated  circle,  which  is  somewt  at  red  and  scaly.  This  scabies 
may  extend  all  over  the  body,  and  is  often  characterized  by  the  deep  tint 
of  the  patches,  which  are  sometimes  circular,  as  in  the  circinated  form. 
There  is  usually  no  pruritus,  and  the  diagnosis  is  difhcult  —  often 
necessitating  a  microscopical  examination  of  the  sebaceous  matter. 

Course,  Duration,  Termination. — Follicular  scabies  pursues  a  very 
slow  course,  especially  at  the  commencement.  Its  duration  is  long, 
and  cases  have  been  seen  of  a  year's,  two  years',  or  even  longer 
duration.  It  usually  terminates  in  death,  owing  to  its  resistance  to 
parasiticides.  Weiss, ^  however,  gives  an  instance  of  spontaneous 
recovery  from  this  scabies  of  a  pregnant  bitch  which  aborted ;  the 
pustules  gradually  disappeared,  an  abundant  desquamation  followed, 
the  skin  became  smooth,  and  the  Demodex  could  not  be  found.  The 
animal,  nevertheless,  succumbed  to  the  cachectic  condition  into  which 
it  had  fallen. 

Diagnosis,  Prognosis. — The  circinated  form  may  easily  be  mistaken 
for  tinea  tonsurans.  However,  in  follicular  scabies  the  hairs  are  not 
altogether  absent ;  while  in  tinea  they  are  broken  close  to  the  skin, 
which  appears  as  if  shaved.  The  microscope  shows  on  the  surface  of 
the  epidermis  the  Tricliophyton  to)tsumns  if  the  malady  be  tinea  ;  but 
in  scabies,  scraping  the  skin  to  the  blood  and  examining  the  products 
obtained  will  reveal  the  presence  of  the  Demodex  folUculoruin. 

A  mistake  may  also  occur  with  regard  to  sarccptic  scabies  ;  but  the 
chief  points  in  the  diagnosis  of  this  have  been  already  shown,  and  the 
microscope  must  decide  in  doubtful  cases. 

The  most  frequent  errors  arise  with  respect  to  an  erythematous  skin 
affection  of  young  Dogs,  named  red  manyc  (rouge^),  which  is  distin- 
guished from  follicular  scabies  by  its  being  non-parasitic  ;  and  instead  of 
commencing,  like  the  latter,  on  the  paws  and  head,  and  of  being  acnei- 
form,  it  appears  on  the  limbs,  on  the  inner  surface  of  the  thighs  and 
fore-arms,  underneath  the  belly,  and  on  those  parts  where  the  skin  is 
fine  and  almost  hairless.  It  is  also  characterized  by  the  redness  of  the 
integument,  which  is  more  or  less  roughened  and  harsh,  and  is  most 
frequently  without  vesicles  or  crusts.  It  is  very  pruriginous,  and  this 
increases  the  redness  of  the  skin  and  induces  artificial  lesions,  as  a 
consequence  of  the  rubbing  and  scratching. 

It  must  be  remembered  that  demodecic  scabies  may  co-exist  with 
various  cutaneous  affections  of  youth,  and  with  sarcoptic  scabies  and 
tinea  tonsurans. 

The  prognosis  of  follicular  scabies  is  always  very  grave,  parasiticide 
treatment  rarely  succeeding  in  destroying  the  Demodex. 

Pathological  Anatomy. — The  prominent  feature  in  the  pathological 

^  Weiss.     Repertorium  der  Thierheilkunde,  1860. 

-'  M^gnin,  Tia.sbot,  Wtber.      Soc.  Centr.  de  Mt5d.  Vi'terinaire  (Recueil,  1882,  p.  1270). 
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anatomj'  of  this  affection  is  the  presence  of  the  Demodcx  folliculorum 
in   the   hair-foUicles  and  sebaceous 
glands  ;     but    particularly    in     the 
former,  where  it  is  seen  sometimes 
in  considerable  quantity. 

Gruby,  with  Delafond,  has  counted 
as  many  as  200  in  one  hair-fol- 
licle. They  are  seen  to  be  pressed 
upon  one  another,  the  rostrum 
being  directed  towards  the  bottom 
of  the  follicle  (Fig.  88),  and  the 
ventral  surface  ordinarily  on  the 
side  of  the  hair  or  the  space  it  should 
occupy.  Here  they  are  observed 
in  all  stages  of  development — from 
the  eggs  to  the  sexualized  indi- 
viduals and  fecundated  females.  By 
their  presence  they  cause  an  irrita- 
tion which  is  manifested  by  signs 
of  variable  intensity,  according  to 
their  number  and  activity.  When 
the  inflammation  is  acute,  it  extends 
around  the  hair-follicle  or  sebaceous 
gland,  invades  the  tissue  of  the 
derma,  and  terminates  in  pyogeny 
and  the  formation  of  pustules.  At 
other  times,  there  is  merely  hyper- 
secretion of  sebaceous  matter,  which 
dilates  the  canal  of  the  follicle. 

According  to  Kruhkowski,i  the 
Demodex,  when  they  have  been 
some  time  in  their  first  location, 
pass  through  its  walls  into  the 
derma  and  subcutaneous  connec- 
tive tissue,  causing— in  the  first 
instance — inflammation  of  the  skin 
and  the  eruption  of  pustules  on  its 
surface ;  and  in  the  second,  a  small 
abscess  and  haemorrhage.  The 
shedding  of  the  hairs  is  due  to  the 
proliferation  of  cells  on  the  internal 
surface  of  their  folHcle,  and  soften- 
ing of  their  base.  Eelapses  are 
brought   about   by   som.e    of    these 

1  Krulikowski.      Russian  Veterinary  Archives,  St.  Petersburg,  1879 
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Fig.  88.— Section  of  the  skin  of  a  Dog 
affected  with  FolliculHr  Scabies  ;  mag- 
nified forty  diameters. — After  Lau- 
lanie. 

e,  epidermis  continned  to  form  the 
sheath  of  the  hair  -  fttllicle  /,  which — 
sinuous,  and  bifid  at  the  bottom — con- 
tains two  hairs  p,  the  bulbs  of  which  are 
seen  at  bh' .  At  a,  a',  a",  a'",  a"",  this 
follicle  shows  dilatations,  due  to  the  ac- 
cumulation of  the  Demodex  d  ;  sb,  seba- 
ceous glands,  one  of  which,  ,s6',  contains 
the  Demodex  ;  s<l,  sudoriparous  glands. 
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parasites  which  were  encysted,  and  which  have  again  destroyed  the 
new  walls  of  the  hair-follicles.  The  affected  animal  succumbs  to  a 
septic  change  in  the  blood,  as  a  consequence  of  the  suppression  of 
the  cutaneous  functions. 

Laulanie^  has  observed  in  folhcular  scabies  a  form  of  local  tubercu- 
losis, the  study  of  which  has  contributed  to  establish  the  pathogeny  of 
tuberculosis.  He  has  noticed  that,  after  the  fall  of  the  hairs,  there  is 
atrophy,  and  even  total  disappearance  of  all  that  portion  of  the  follicles 
situated  below  the  level  of  the  sebaceous  glands ;  while  all  those  por- 
tions of  the  pilous  apparatus  which  have  persisted  have  undergone 
manifest  hypertrophy  ;  the  outer  sheath  of  the  hair-root  having  become 
three  or  four  times  larger  than  usual,  and  the  sebaceous  glands 
multiplied  and  increased  in  size.  The  parasites  are  never  found  inside 
the  glandular  culs-de-sac,  the  epithelium  of  which  remains  intact. 
Below  the  level  of  the  sebaceous  glands,  and  within  a  zone  limited  by 
the  glomureli  of  the  sudoriparous  glands,  there  are  yellow,  nodulated 
spots  formed  of  granulation  tissue.  These  granular  masses  are 
elongated,  and  occupy  the  place  of  the  old  hair-follicles,  the  direction 
of  which  they  follow.  This  new  formation  tissue  is  composed  of 
small  groups  of  cells,  which  have  the  same  composition  as  the 
follicles  of  Koster  in  tuberculosis — in  the  centre  being  a  giant  cell 
enclosing  a  Demodex,  and  around  it  a  coronet  of  epitheloid  cells,  often 
enveloped  by  an  embryonic  girdle.  In  general,  the  irritation  developed 
by  the  parasite  goes  beyond  this  ;  pus  corpuscles  penetrate  to  the 
centre  of  the  tubercular  pseudo-foilicles  ;  the  central  giant  cell  loses  its 
connection  with  the  epitheloid  girdle — it  is  dislocated,  broken  up,  and 
gradually  the  pseudo-follicle  is  transformed  into  a  miliary  abscess,  the 
walls  of  which  are  formed  of  granulation  tissue.  These  walls  them- 
selves are  progressively  destroyed  by  suppuration  ;  so  that  eventually 
nothing  is  left  of  these  preliminary  formations,  which  correspond  to 
the  px'imary  modality  of  the  irritant  cause.  Thus  the  inflammatory 
action  of  the  Demodex  gives  rise  to  two  inflammatory  formations,  one 
of  which  is  substituted  for  the  other,  and  which  are  evolved  during 
two  distinct  periods  (Laulanie). 

Etiology.  Contagion. — Is  follicular  scabies  due  to  the  presence 
of  the  Demodex  in  the  follicles  of  the  skin ;  or  is  not  the  accumulation 
of  these  parasites  a  consequence  of  the  state  of  irritation  existing  in 
the  integument  ?  It  has  been  imagined  by  some  persons  that  the 
Demodex  is  present  in  all  Dogs— even  those  in  the  best  condition — 
and  that  there  is  no  disease  until  their  number  becomes  excessive. 
Martemucci,-  accepting  these  views,  regards  the  affection  as  a  dermatitis 
situated  more  particularly  in  the  derma  and  sebaceous  follicles,  which 

1  Laulanie.     Sur  une  P.sei(ilo-tuhercuh.se  Cutanie  du  C/iieii,  jiroro/ute  par  le  Demodex 
folliculorvm.     Soc.  de  Biohgie,  December  .">,  1884  ;  and  Kevue  Veterinaiie,  1885,  p.  1. 
-  Martemucci.     DtrmatiU/olliculoha  Uefitbinioniy  Naples,  1866. 
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— then  receiving  a  larger  quantity  of  blood — have  a  greater  vitality,  and 
can  therefore  furnish  a  more  abundant  nourishment  to  the  pre-existing 
Demodex ;  hence  their  extraordinary  multiplication.  This  authority 
also  proposes  to  give  it  the  name  of  follicular  dermatitis,  vphich 
— in  his  opinion — is  more  in  accord  with  its  inflammatory  character. 
But  these  ideas  are  not  well  founded.  No  investigations  have  been 
made  to  establish  the  constant — or  at  least  very  frequent — presence 
of  the  Demodex  in  the  skin  of  Dogs  in  good  condition,  as  has  been 
observed  in  Man  ;  and  it  would  seem  that  Martemucci's  notions  are  only 
a  hazardous  generalization  of  facts  appertaining  to  human  dermatology, 
the  only  support  they  receive  being  the  difficulty  in  transmitting  the 
disease ;  though  this  can  be  explained  by  the  deep,  intra-cutaneous 
habitat  of  the  parasites,  and  the  necessity  for  a  predisposition. 

The  latter  is  to  be  found  more  especially  in  the  youthfulness  of  the 
animals,  for  it  rarely  happens  that  adult  creatures  are  attacked.  Breed 
also  plays  an  important  part.  L.  Lafosse^  mentions  that  lap-dogs, 
before  or  after  having  paid  their  tribute  to  the  disease  of  youth  (dis- 
temper), are  more  frequently  affected  with  follicular  mange,  although 
no  breed  is  exempt.  The  observations  of  Cornevin-  are — so  far  as 
breed  is  concerned — more  in  accord  with  what  is  usually  remarked, 
that  the  disease  is  more  frequent  in  short-haired  than  in  long-haired 
Dogs. 

Accepting  these  predisposing  causes,  the  efficient  cause  is  contagion. 
But  this  is  much  less  easy  to  produce  than  in  the  other  kinds  of  scabies, 
owing  to  the  deep  situation  of  the  parasite.  Delabere-Blaine  and 
Clater — quoted  by  Verheyen— assert  that  Dogs  which  cohabit  for  a 
long  time  with  mangy  ones,  do  not  contract  the  malady,  and  that  at 
other  times  the  slightest  contact  will  suffice  to  convey  it.  These 
differences  may  be  explained  by  errors  in  diagnosis,  the  demodecic 
cause  of  follicular  scabies  not  being  known  when  the  statements  were 
made.  Since  that  time  instances  have  been  reported  in  which  con- 
tagion has  not  been  effected,  notwithstanamg  every  facility  for  its 
taking  place.  Weiss's  patient  lived  from  eight  to  fifteen  days  among 
other  Dogs,  without  these  contracting  the  affection.  Eivolta  has 
transferred  the  Demodex  from  a  diseased  to  a  healthy  Dog  without 
result.  Martemucci  has  inoculated  the  healthy  parts  of  the  skin  of 
a  Dog  with  the  fluid  from  pustules  on  diseased  regions,  and  which  was 
rich  in  parasites,  and  yet  the  result  was  negative.  It  has  been  the 
same  with  the  experiments  of  Friedberger,  who,  besides,  has  not 
observed  contagion  occurring  by  making  diseased  Dogs  associate  with 
those  which  were  healthy ;  and  the  observations  of  Siedamgrotzky, 
made  at  the  Dresden  Veterinary  School,  and  those  of  Csokor,  carried 

1  L.  Lafosse.     Traite  ile  Patholof/ie  Viterinaire,  II.,  1861,  p.  247. 
^  Ch.  Cornevin.     Du  Demodtx  i'aninm  et  de  la  Maladk  quil  occamoiine,  liyon?, 
1868,  p.  57. 
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out  at  the  clinic  of  the  Vienna  Veterinary  School,  are  to  the  same 
effect.  1 

On  the  other  hand,  Haubner-  has  succeeded  in  producing  the 
disease  by  depositing  demodecic  pus  directly  on  the  skin  of  a  healthy 
Dog ;  for  at  the  point  where  he  placed  the  animalcuhe,  in  about  twenty- 
four  hours  there  was  slight  tumefaction  of  the  skin  ;  in  forty-eight 
hours  the  folhcles  already  contained  a  purulent  fluid,  in  which  young 
and  adult  acari,  as  well  as  ova,  could  be  distinguished  by  means  of 
the  microscope.  The  exanthem  extended,  but  the  Demodex  dis- 
appeared, and  a  spontaneous  recovery  took  place.  Cornevin  made 
four  inoculation  experiments,  and  succeeded  in  one  ;  but  here,  also, 
in  about  eight  days  the  malady  vanished  of  itself.  This  authority 
mentions  a  somewhat  striking  instance  of  contagion  from  a  nursing 
bitch  to  two  of  her  puppies  ;  a  third  puppy  remained  free  from  the 
disease.'^  Of  four  Dogs — three  of  which  were  adults  and  the  other 
smooth-haired,  five  months  old — inoculated  by  Guinard,  only  one,  the 
last-mentioned,  contracted  the  disease.'* 

In  fine,  experiments  and  clinical  observations  demonstrate  that 
the  transmission  of  follicular  scabies  from  Dog  to  Dog  is  very  diffi- 
cult. 

Martemucci  and  Friedberger  have  in  vain  attempted  to  pass  the 
Demodex  of  Man  to  the  Dog. 

With  regard  to  transmission  of  the  follicular  scabies  of  the  Dog  to 
Man,  this  has  only  been  reported  by  Ziirn,^  who  has  seen  a  veterinary 
surgeon,  a  coachman,  and  a  woman,  who  attended  on  Dogs  so  affected, 
suffer  from  a  very  pruriginous  eruption  on  the  hands  and  feet,  the 
pustules  which  formed  containing  the  Demodex.  But  these  persons 
must  have  had  a  marked  predisposition  for  the  malady  ;  as  for  years, 
and  daily,  people  have  attended,  and  now  attend,  upon  diseased  Dogs 
without  taking  any  precautions,  and  yet  no  cases  of  contagion  are 
recorded.  And  Martemucci  has  unsuccessfully  inoculated  demodecic 
pus  from  a  Dog  on  Man  ;  while  Cornevin  has  failed  to  implant  the 
disease  on  himself. 

Treatment. — Every  known  parasiticide  substance  has  been  tried 
for  the  cure  of  folhcular  scabies  of  the  Dog,  but  generally  in  vain  ;  as 
the  parasites  are  deeply  situated,  beyond  the  reach  of  the  remedies 
employed.     There  is  no  need  to  enumerate  all  the  attempts  which  have 

^  Rivolta.  11  Medico  Veterinario,  ISSf),  p.  433.  —  Friedberger.  Archiv  f.  Wis- 
pensch.  u.  Prakt. ,  Tiiierheilkunde,  II.,  1876,  p.  25.  —  Siedamgrotzky.  Bericht  iiber  das 
Veteriniirwesen  in  Sachseti,  1878.  —  Csokor.  Ueber  Ilaarnachnilben.  (Esterr.  Vier- 
teljahrsschrift,  1879,  p.  138. 

-  Haubner.     Kepertoriuni  der  Thierheilkunde,  XX.,  1859,  p.  81. 

(^  A  similar  instance  occurred  in  my  own  experience  when  in  the  2nd  Life  Guards. 
A  valuable  dachshund  belonging  to  an  officer  was  affected  with  follicular  scabies  when 
.suckling  two  pu])pies.  both  of  which  became  infected  and  soon  died.) 

■*  Guinard.     .Journal  de  Mod.  V^t^r.  et  de  Zootechnie,  1890,  ]>.  o^^O. 

^  Ziirn.      Ueber  Milbtn,  etc.     CEsterr.  Landwirthschaftlichcr  Wochenblatt,  1877. 
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been  made   to   combat  the   malady ;    so  we  will  only  indicate  those 
which  have  had  a  good  result,  though  they  are  exceptional.^ 

Balsam  of  Peru  has  been  particularly  recommended  by  Siedamgrotzky . 
It  has  been  used  diluted  with  four  parts  of  alcohol,  and  rubbed  into 
the  skin  every  day,  after  the  pustules  have  been  squeezed,  so  as  to 
remove  their  contents.  By  this  means  he  says  he  has  obtained  a  cure 
in  a  case  of  generalized  scabies.  Zundel  also  states  that  he  has  derived 
excellent  results  from  this  medicament,  though  it  was  more  diluted. 
But  the  treatment  is  very  expensive,  owing  to  the  long  time  it  has 
to  be  continued  and  the  care  required  ;  for  in  simple  cases,  Fried- 
berger  and  Frohner  have  only  been  able  to  effect  a  cure  after  fifty-eight 
days'  rubbings.  On  one  occasion,  after  sixteen  weeks'  treatment  of  a 
Dog  that  was  seriously  affected,  it  was  supposed  to  be  cured  ;  but  the 
disease  soon  reappeared  when  the  remedy  ceased  to  be  applied. 

Brusasco's  method  consists  in  the  employment  of  sulphurct  of  'potass 
and  cantharides  ointment.  Friedberger  and  Frohner  assert  that  they 
have  completely  cured  very  advanced  cases.  The  Dog  being  cHpped, 
a  sulphur  bath  is  administered,  500  grammes  liver  of  sulphur  to  100 
litres  of  water.  Then,  for  three  days  in  succession,  one-third  of  the 
body  is  dressed  with  an  ointment  composed  of  cantharides  ointment 
1  part,  lard  6  parts.  On  the  fifth  or  sixth  day,  the  entire  body  is 
washed,  and  a  few  days  afterwards  the  sulphur  bath  is  again  given, 
followed  by  the  ointment  as  before,  and  so  on  until  a  cure  is  effected. 
But  such  a  result  is  far  from  being  constant ;  for  Friedberger  and 
Frohner  have  failed  in  one  case,  after  sixty-eight  days'  treatment, 
during  which  12  sulphur  baths  wei-e  administered,  and  9  total  applica- 
tions of  the  ointment,  plus  9  partial  applications.  In  any  case,  there 
is  reason  to  apprehend  dangerous  irritation  of  the  eyes ;  so  that  it  is 
advisable  to  employ  the  balsam  of  Peru  for  the  parts  surrounding  them. 

Creolin  should  be  tried.  In  strong  solution — 30  to  100 — Reul  has 
had  a  cure  in  a  case  of  partial  disease ;  and  the  results  of  the  trials  of 
Guinard,  with  an  ointment  composed  of  creolin  5  parts  and  lanoHn  100 
parts,  are  encouraging.  But  it  must  be  noted  that  this  treatment  has 
not  been  successful  in  the  hands  of  Watkins. 

Unterberger  has  succeeded  with  the  essence  of  juniper  applied  with 
friction ;  four  applications  were  sufficient.  Weiss  recommends  the 
same  remedy. 

A  writer  in  the  Veterinary  Journal  for  September,  1875,  advises  : 
creosote,  4  drams  ;  olive  oil,  7  ounces  ;  solution  of  potass,  1  ounce.  Mix 
the  creosote  and  oil,  then  add  the  potass.    One  or  two  apphcations  a  week 

^  Unterberger.  Clinique  de  Dorpat  (Journ.  de  Med.  Veterinaire,  Lyons,  1863, 
p.  125). — Brusasco.  II  Medico  Veterinario,  1870. — The  Veterinary  Journal,  September, 
1875.  —  Zundel.  Dictiounaire  de  Med.,  de  Chit:  et  d'IIy<j.  Velerhiaires,  II.,  p.  30.  — 
Herbet.  Journ.  de  Med.  Vet.  et  de  Zootechnie,  Lyons,  1882,  p.  591.  —  M^gnin.  Le 
Chien.  Hiftoire,  Hyijitne  Medecine,  2nd  edit.,  1883,  p.  213.  — Idem.  UElevtur,  1885. 
—  Annales  de  Med.  Veterinaire,  1889,  p.  479.  —  C.  U.  Watkin.s.  Journal  of  Compar. 
Pathol,  and  Therapeutics,  IV.,  1891,  p.  67. 
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are  to  be  made,  accordiug  to  the  chronicity  of  the  disease  ;  and  the 
treatment  must  be  continued  for  several  months. 

Saint-Cyr  has  recommended  corrosive  sublimate,  and  Cornevin  has 
employed  it  in  the  form  of  bath,  1  or  2  grammes  to  the  litre  of  water. 
But  mercurial  intoxication  is  frequent,  either  from  the  animal  drinking 
some  of  the  fluid  or  licking  itself,  or  the  poison  is  absorbed  through  the 
skin ;  the  hydrargyrismus  is  combated  with  tincture  of  quinine  and 
gargles  of  chlorate  of  potass.  The  duration  of  the  bath,  which  is  at 
first  for  three-quarters  of  an  hour,  is  gradually  reduced  to  half  an 
hour. 

In  simple  cases,  Ziirn  says  he  has  sometimes  succeeded  with  benzine 
ointment — 1  to  4  of  lard ;  and  he  quotes  Hofer  as  being  also  successful 
with  an  ointment  of  carbolic  acid — 1  to  30 ;  while  Vogel  advises  a 
solution  of  caustic  i^otass. 

Herbet  has  cured,  in  fifteen  days,  a  case  of  follicular  mange  that 
had  lasted  six  months,  with  the  animal  oil  of  Dippcl,  applying  it  in 
partial  frictions,  alternating  with  soft  soap  washings. 

Megnin's  treatment  consists  in  giving  every  day — for  at  least  a  month 
— Bareges  baths  of  a  quarter  to  half  an  hour's  duration,  the  skin  being 
kneaded  in  such  a  manner  that  the  sulphurous  solution  may  penetrate 
every  part  of  it.  In  the  second  month  the  bath  is  only  given  every 
second  or  third  day.  Megnin  has  cured  obstinate  cases  by  this  treat- 
ment, and,  of  course,  all  the  more  easily  as  the  affection  is  recent. 
Eecently  he  has  recommended  the  sidphuret  of  lime,  prepared  by  boil- 
ing 100  grammes  of  sublimed  sulphur  and  200  grammes  of  quickhme 
in  a  litre  of  water.  After  coohng,  the  clear  portion  is  decanted  and 
kept  in  a  well-corked  bottle.  To  use  it,  it  is  diluted  wnth  four  or  five 
times  its  weight  of  tepid  water,  and  applied  by  means  of  a  sponge 
every  day  until  the  disease  is  cured.  Lastly,  Megnin  has  also  pre- 
scribed an  ointment  composed  of  sidphnrct  of  carbon,  10  parts ; 
vaseline,  30  parts. 

(Whatever  may  be  the  topical  treatment  employed,  I  believe  it  would 
be  advantageous  to  combine  with  it  the  internal  administration  of 
sulphur,  in  as  frequent  and  large  doses  as  the  Dog  can  bear  without 
injury  to  health ;  that  substance  being  thrown  off  to  some  extent  by 
the  skin.) 

B.— Demodecic  Scabies  of  the  Pig.^ 

This  disease  has  been  observed  for  the  first  time,  and  well  described 
by  J.  Csokor,  who  considered  the  parasite  as  a  kind  special  to  the  Pig, 
and  named  it  the  Donodex  pliylloidcs.     It  is  the  foim  just  described 

1  Csokor.  Uf-her  Haarsachmilben  und  eine  rteiie  Varietdt  derselbm  bet  ScJiweimn, 
Demodex  Phyllokhs.  Verhandl.  der  k.  k.  Zoolog.-Bot.  GcBellschaft  in  Witn,  1879, 
p.  419 ;  and  (EHterr.  Vierterljahrssch.,  1879,  p.  138.  —  Wright.  The  American 
Naturalist,  November,  1883.  —  Lindqvitt.     Archives  Vciteriiiaires,  1884,  p.  823. 
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(p.  215)  under  the  designation  of  D.  folliculorum,  var.  suis.  More 
recently  we  have  met  with  it  in  some  portions  of  the  skin  of  a  Pig 
received  from  Barcelona.  It  has  since  been  seen  by  "Wright  and 
Lindqvist. 

The  disease  greatly  resembles  the  follicular  scabies  of  the  Dog,  and 
appears  as  pustules  as  large  as  a  particle  of  sand  to  that  of  a  hazel- 
nut— the  largest  usually  resulting  from  the  confluence  of  the  smallest. 
They  may  or  may  not  be  pigmented,  are  more  often  deep  than  super- 
ficial, and  may  be  surmounted  by  an  inflammatory  zone.  The  inflamed 
tumours  gradually  increase  in  size, 
and,  in  rupturing,  leave  large  ulcers 
on  the  skin.  The  papules  occupy 
more  especially  the  finer  parts  of 
the  skin — the  snout,  neck,  under- 
part  of  the  chest  and  abdomen, 
flanks,  and  inner  surface  of  the 
thighs.  The  top  of  the  head,  back, 
and  external  surface  of  the  limbs 
remain  free  from  the  disease.  In 
the  smaller  pustules,  Csokor  has 
found  50  to  60  parasites  ;  while 
others  contained  500  to  1,000. 
They  were  mixed  up  in  the  inflam- 
matory products,  pus  corpuscles, 
and  fat  in  the  form  of  granules  and 
drops.  They  were  lodged,  and  ap- 
peared to  multiply,  not  in  the  hair 
follicles,  but  in  the  sebaceous 
glands. 

The  malady  ought  to  be  conta- 
gious, for  in  the  instance  recorded  by  Csokor  it  was  observed  in  22 
Pigs  forming  a  single  drove  belonging  to  one  owner.     But  Lindqvist, 
of  Stockholm,  has  only  seen  one  animal  affected  in  a  lot  of  800  Pigs. 

The  disease  should  not  prevent  the  flesh  being  consumed  as  food. 


Fig.  89.— Demodex  of  the  Pig, 

the  ventral  surface  ;  magnified  250  dia- 
meters.— Csokor. 

A,  male  ;  B,  female,  with  an  ovum  visible 
in  the  abdomen. 


C— Demodecic  Scabies  of  the  Goat.^ 

This  was  observed  for  the  first  time  by  Von  Niederhoeusern,  at  the 
Veterinary  School  of  Berne,  Switzerland.  A  Goat  showed  on  different 
parts  of  its  body,  but  especially  about  the  middle  of  the  trunk,  nodo- 
sities the  size  of  a  pea  to  that  of  a  nut.  They  were  hard,  and  it  was 
only  by  strong  pressure  that  a  semi-solid,  yellowish-gray  matter  could 
be  extruded  from  them  ;  this  was  almost  entirely  composed  of  Demodex. 

1  v.  Niederhceusern.  Acarus  bei  der  Zir-'/c.  Schweizer  Archiv  fur  Thierheilkunde, 
1881,  p.  225. 
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But  all  the  parasites  were  in  the  form  of  larvae,  similar  to  those  of  the 
Demodex  of  the  Dog. 

In  May,  1885,  Nocard  and  Eailliet  '  found  the  same  parasite  on  a 
two-years-old  Goat,  born  and  bred  at  the  Alfort  School.  The  Demodex 
were  in  abundance  in  a  kind  of  pustules  of  variable  size,  occupying 
the  whole  of  the  sides  and  flanks  ;  and  the  parasites  were  imbedded  in 
a  considerable  mass  of  cerumen.' 

D.— Demodecic  Scabies  of  the  Ox.^ 

The  Demodex  already  noted  by  Gros,  in  1845,  in  the  mufle  of  the 
Cow,  was  found  by  W.  Faxon,  in  1878,  in  the  .hides  of  cattle  prepared 
for  tanning,  and  sent  from  Illinois  and  Minnesota  to  Boston.  More 
especially  in  the  region  of  the  neck  and  the  shoulders,  these  skins 
showed  numerous  pustules  formed  by  dilated  hair-follicles ;  they  were 
filled  with  a  soft,  white  matter,  which  escaped  by  pressure,  and  was 
composed  of  fat  globules  and  a  multitude  of  the  Demodex.  After  being 
tanned,  these  skins  exhibited  small  cavities,  many  of  them  extending 
through  the  substance  of  the  hide. 

A  case  of  the  disease  was  observed  by  Grimm  in  a  heifer  fifteen 
months  old,  which  was  badly  developed  and  in  poor  condition,  not- 
withstanding good  food.  With  the  exception  of  the  head  and  limbs, 
the  skin  elsewhere — especially  at  the  shoulders  —  was  studded  with 
nodules  the  size  of  a  pea.  The  surface  of  these  small  tumours  was 
hairless  and  smooth,  and  when  squeezed  yielded  a  thick,  viscid  pus 
containing  an  enormous  quantity  of  the  Demodex.  The  other  animals 
in  the  herd  were  quite  healthy  in  every  respect. 

B.-ACARIASES  OF  DOMESTICATED  BIRDS.^ 

Birds  are  for  the  Acarina,  as  they  are  for  the  Pediculinae,  hosts  of 
predilection.  There  is  scarcely  an  individual  on  which  a  variable 
number  of  Acarina  cannot  be  found,  the  majority  of  which  can  be 
supported  with  indifference ;  for,  living  on  the  matters  composing  the 
feathers,  they  do  not  affect  the  health  of  their  host.  They  belong 
to  one  or  other  of  the  following  four  families ;  Ixodiclce,  Gamasidce, 
Trombidiidce,  and  Sarcoptida. 

As  for  the  Mammalia,  we  distinguish  non-psoric  and  pisoric  acariascs  ; 
the  first  are  caused  by  the  non-psoric  Ixodidye,  Gamasidae,  Trom- 
bidiidse,  and  Sarcoptidas ;  the  others  exclusively  by  the  Sarcoptinae. 

1  W.  Faxon.  On  the  Presence  of  Demodex  folliculorum  in  the  Skin  of  the  Ox.  Bull, 
of  the  Museum  of  Comparative  Zoology,  Cambridge,  Mass.,  V.,  1878,  p.  11.  —  Grimm, 
Baarsackmilbe  btim  Rindc.     Bericht  li.  d.  Veteriniirw.  in  Sachsen  f.  1884,  p.  103. 

-  Rivolta  and  Delprato.  UUrnitojatria,  Pisa,  1881.  —  Ziirn.  Die  Krankheiten  des 
Jlausfjejliigels,  Weimar,  1882. 
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Article  L— Non-Psoric  Acariases. 

I.  Ixodidae. — The  only  Ixode  found  as  yet  on  domesticated  Birds  is 
the  Argas  (p.  104) — the  Argas  of  Mauritius,  and  the  bordered  Argas — 
the  first  of  which  has  little  importance  for  us. 

Mauritius  Argas  (Argas  mauritianus  Guer.).  This  derives  its  name 
from  the  island  of  Mauritius,  where  it  often  torments  Poultry,  and 
causes  considerable  losses  in  some  poultry-yards.  It  much  resembles 
the  next  to  be  described. 

Bordered  Argas  {A.  margmatus  Fabr.,  .-1.  reflexus  Latr.). — -Eostrum 
similar  in  both  sexes  and  1-9  mm.  long,  the  dart  being  1  mm.  long,  and 
having  on  its  inferior  surface  two  ro\YS  of  teeth  on  each  side,  with  the 
commencement  of  a  third  row  near 
the  point,  which  is  rounded  ;  the 
chelicera?  are  terminated  by  a  three- 
toothed  harpoon.  The  four  pieces  of 
the  palpi  are  cyKndrical  and  some- 
what hairy.  There  are  no  eyes. 
The  fecundated  and  replete  female — 
one-fourth  larger  than  when  fasting 
— measures  6  mm.  long  and  4  mm. 
wide.  The  body  is  ovoid,  and  some- 
what broader  behind  than  before. 
The  central  portion  is  of  a  dark  hue, 
and  con-esponds  to  the  digestive  ap- 
paratus, which  sends  its  digitations 
towards  the  periphery ;  the  margin  of 
the  body  remains  of  a  transparent 
yellow,  which  justifies  the  name  given 
to  the  parasite  by  Fabricius.  The 
vulva  is  situated  at  the  base  of  the 
rostrum,  betw^een  the  first  pair  of  legs. 
The  male — uniformly  brown,  and  a 
little  smaller  than  the  fasting  female — 
has  its  sexual  orifice  at  the  third  pair 

of  legs.     The  nyinpha — of  the  same  size  as  the  male — is  distinguished 
by  the  absence  of  the  genital  pore.     The  larva,  hexapod,  has  the  rostrum 


Rostrum   of    the   Anjas 


martjinatwi,    seen    from     above  ; 

magnified    fifty  diameters.— Rail- 

liet. 

c,  chelicerae  ;  p,  maxillary  palpi  ; 
d,  maxillo-labial  dart,  the  teeth  on 
the  lower  surface  being  seen  through 
the  transparent  organ. 


The  bordered  Argas  lives  in  dove-cots  and  infests  the  Pigeons,  some- 
times in  considerable  numbers,  and  sucks  their  blood.  It  is  frequent  in 
Italy  and  some  parts  of  France,  but  somewhat  rai-e  in  Germany  and 
England. 

The  Argas,  of  all  ages  and  both  sexes,  lives  on  blood,  the  larvae  even 
appearing  to  be  fixed  for  a  longer  time  than  the  adult  on  the  bodies  of 
the  Pigeons.  It  avoids  the  light,  and  during  the  day — like  the  bed 
Bugs — it  remains  hidden  in  the  interstices  of  the  locality — fissures  in 
boards,  holes  and  cracks  in  the  walls,  etc.,  commencing  its  mischief  at 
night.  When  these  parasites  have  invaded  a  dove-cot,  the  rearing  of 
pigeons  is  compromised.     They  attack  by  preference  the  young  Birds, 
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which  they  cause  to  die  from  exhaustion  in  from  eight  to  fifteen  days. 
They  are  more  particularly  found  on  the  neck  and  beneath  the  breast, 
but  no  region  of  the  body  is  exempted  from  their  attacks.  The  ex- 
haustion is  due  not  only  to  the  quantity  of  blood  extracted,  but  to  the 
restlessness  caused  by  the  pricking ;  sleep  is  disturbed  and  interrupted, 
and  the  incubation  of  eggs  is  irregular,  if  not  altogether  suspended. 

The  Argas  are  readily  propagated  from  one  locality  to  another, 
availing  themselves  of  every  passage  and  crevice,  and  particularly  of 
the  beams  and  joists.  It  is  not  absolutely  rare  to  find  them  in  hen- 
roosts situated  beneath  dove-cots  ;  though  they  do  not  annoy  Poultry. 

What  contributes  to  make  them  more  redoubtable,  is  their  great 
vitality,  and  the  faculty  they  possess  of  reproduction  in  the  absence  of 
everything  capable  of  nourishing  them.  Successive  generations  have  to 
content  themselves  with  the  organic  matters  furnished  by  the  place  in 


Fig.  91. — Argaa  marginahis,  a  fecundated  and  replete  Female. — Kailliet. 

1,  natural  size  ;  2,  magnified,  and  seen  on  the  dorsal  surface  ;  3,  the  same,  seen  on  the 
ventral  surface. 


which  they  are  located.  Once  satiated,  the  Argas  can  live  for  a  very 
long  time  without  another  repast.  Eailliet  has  kept  three  very 
emaciated  ones  in  a  bottle  for  four  months  ;  and  Perroncito  mentions 
that  GhiHani  has  seen  one  exist,  fasting,  for  twenty-two  months. 

The  bordered  Argas  feeds  also,  on  occasion,  on  the  blood  of  Man. 
Latreille  has  found  the  parasite  wandering  in  houses,  and  Blanchard 
states  that  Megnin  received  from  Strasburg  some  specimens  that  had 
been  gathered  from  the  clothes  of  a  Man.  In  1858  and  1859,  Boschulte, 
at  Camen,  Westphalia,  remarked  the  presence  of  a  large  number  of  the 
parasites  in  a  bedroom  inhabited  by  children,  and  communicating  with 
an  old  pigeon-house.  They  are  only  seen  in  the  evening,  and  as  soon 
as  a  light  appears  they  remain  motionless,  giving  no  sign  of  life  even 
when  they  are  touched. 


ACARIASES.  '2rA'd 

Children  are  bitten  during  sleep,  and  chiefly  on  the  feet  and  hands, 
the  bites  being  marked  by  a  red  point  but  no  areola.  There  is  great 
itching,  rather  along  the  course  of  the  nerves  than  at  the  seat  of  the 
lesion.  Oa  a  girl  of  fourteen  or  fifteen  years  old  there  were  real 
vesicles  similar  to  those  produced  by  burns,  and  on  an  old  Man  there 
was  a  small  ulcer.  The  pruritus  sometimes  persists  for  eight  days. 
Chatelin,  of  Charleville,  states  that  a  child  and  a  Man  had  most  pain- 
ful punctures  and  persistent  oedema,  caused  by  the  Argas  from  a  dove- 
cot placed  above  the  house,  and  which  had  been  unoccupied  for  six 
months.  1 

It  is  necessary  to  destroy  these  insects  by  every  possible  means. 
When  they  are  seen  on  the  body  of  a  Pigeon,  they  ought  to  be  removed 
by  gradual  traction — so  as  not  to  leave  the  rostrum  in  the  wound — and 
then  crushed. 

But,  above  all,  the  infested  dove-cot  should  be  purified  ;  the  walls 
scraped  and  whitewashed,  chloride  of  lime  being  applied  to  the  wood- 
work, scalding  everything  with  boiling  water,  and  putting  petroleum 
into  the  crevices.  In  addition,  some  insecticide  powder  should  be 
blown  in  among  the  feathers  of  the  Pigeons,  as  has  been  already 
recommended  for  phthiriasis,  taking  care  to  damp  the  plumage 
previously  with  an  infusion  of  soft  soap.  Lastly,  it  has  been  recom- 
mended to  wash  the  legs  and  feet  of  the  Pigeons  with  an  alcoholic 
solution  of  the  balsam  of  Peru  (Ziirn). 

II.  Gamasidse. — The  Dermanysses  (Dermanyssus  Duges)  are  the 
only  Gamasides  which  live  on  Birds ;  they  may  also  infest  Mammals. 

They  are  distinguished  from  the  Gamases  (see  p.  105)  by  their 
integuments  being  soft  and  finely  striated  throughout,  with  the  exception 
of  two  small  transparent,  lyriform  plastrons  ;  and  by  their  cheliferae, 
which  are  different  in  the  two  sexes — being  in  the  shape  of  a  long  thin 
stylet  in  the  female,  and  subdidactylous  in  the  male.     Oviparous. 

The  species  only  int'^rests  us  by  its  parasitism  on  Poultry,  and  by 
its  possible  extension  on  various  Mammals. 


Dermanyssis  of  the  Fowl  {DcrmamjssuH  (jallince  Eedi). — Body 
ovopyriform,  posterior  end  largest,  slightly  flattened  from  above  to 
below ;  abdomen  margined  by  short,  well-separated  bristles  ;  colour 
varying  from  yellowish-white  to  dark-red,  according  as  the  insect  is 
fasting  or  more  or  less  replete  ;  the  intestinal  tube,  gorged  with  blood, 
can  be  seen  as  a  variously-shaped  figure.  The  ovigerous  female  is  "70  mm. 
long  and  -40  mm.  broad  ;  the  male,  60  mm.,  and  -32  mm.  broad. 

A  Dermanyssis  of  Swallows  (D.  hirundinis  De  Geer),  and  a  D.  of 
Birds  {D.  avium  De  Geer)  have  been  described ;  but  their  specific  value 
has  not  been  well  established,  and  many  authorities  are  of  opinion  that 

'  Boschulte,  quoted  by  J.  Kunckel.  Les  Iiisectes  (of  Brehm),  II.,  p.  767,  and  by 
R.  Blanchard,  Zooloijm  MidiraU,  II.,  p.  331.  —  Chatelin,  quoted  by  A.  Laboulbfene. 
Bulletin  de  la  Soc.  Entomol.  de  France,  1882,  p.  xcviii. 
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the  Dermanysses  found  on  Poultry,  Swallows,  and  house  Birds  are  only 
varieties  of  the  sanie  species,  which,  under  the  influence  of  a  different 
habitat,  has  acquired  some  secondary  characters  related  to  dimensions.^ 
The  Dermanysses  of  the  Fowl  live  in  the  poultry-yards  and  dove- 
cots. Essentially  noctambulatory,  during  the  day  they  are  concealed 
in  fissures  in  the  floors,  walls,  perches,  nests,  and  in  all  the  corners  and 
angles  of  the  locality — the  straw  nests  of  the  Pigeons  being  often  in- 
fested.   There  are  to  be  found  numerous  colonies  of  males  and  females — 

free  or  coupled— with  nymphae 
and  ova.  At  night  they  scatter 
themselves  over  the  Birds  with- 
in their  reach  —  Fowls  and 
Pigeons — and  by  pricking  with 
their  keen  rostrum,  they  ex- 
tract a  notable  quantity  of 
blood.  They  readily  become 
hurtful  to  the  chickens  and 
young  Pigeons,  and  produce 
consumption  or  death ;  while 
their  pricking  prevents  the  crea- 
tures resting,  causes  them  to 
become  emaciated,  and  hinders 

\r~TP  I    ^~1  /  /     r^^^^^^    1  Fowls  from  hatching  steadily. 

'    ;  ■     /    /       r^^^      I  When  the  Birds  they  torment 

are  examined  during  the  day, 
no  Dermanysses  are  found,  and 
it  rarely  happens  that  there  are 
any  traces  of  their  punctures. 
Sometimes,  however,  intermit- 
tent as  are  their  habits,  they 
become  permanent  parasites, 
and  may  then  be  found  by  day,  sometimes  in  innumerable  quantities 
on  Fowls,  and — more  frequently — on  Pigeons,  multiplying  and  running 
about  with  great  rapidity.  They  are  extremely  prolific,  multiply  very 
quickly,  and — which  assures  their  preservation — they  can  remain  for 
whole  months  without  a  host  capable  of  satisfying  their  sanguinary 
appetite. 

It  is  asserted  that  they  sometimes  enter  the  nasal  cavities  of  Birds, 
and  occasion  a  catarrhal  inflammation.  Ziirn  has  observed  them  in 
young  Pigeons,  and  Weber  in  Poultry  (Ziirn) ;  Lax,  of  Hildesheim,  has 


Fig.  92. — Derinanyssus  f)allina\ 

A,  rostrum  of  the  female,  seen  from  above  ; 
B,  seen  in  profile  ;  C,  ovum  ;  D,  tarsus.  — 
Delafond. 


'  P.  Gervais— //i.s<.  Natur.  (Its  Iiisec/ea,  Ap'iirex,  III.,  Paris,  1844,  p.  223— has 
described  a  Dermanyssis  of  the  Turkey  (Z).  (ja/toparonis):  '  Body  soft  without  clypeaceie 
separating  the  thorax  from  the  abdomen,  marked  with  transverse  striae  comparable  to 
tlidse  on  the  pulp  of  the  human  finger  ;  small,  numerous,  and  close  circular  impressions 
on  the  back  ;  body  and  legs  slightly  hairy.  Lives  among  the  feathers  of  the  domestic 
IHirkey,  and  is  nourished  on  blood.' 


ACAEIASES. 


231 


found  them  in  the  external  auditory  meatus,  on  making  the  autopsy  of 
several  chickens  (Ziirn).  But  these  instances  are  altogether  excep- 
tional. 

The  treatment  of  dermauyssic  acariasis  consists  in  the  employment  of 
the  parasiticide  measures  described  with  respect  to  phthiriasis — insec- 
ticide powders,  boiling  water,  lime-wash,  sulphuret  of  carbon,  and 
creolin  are  the  principal  agents  to  which  recourse  must  be  had,  accord- 
ing to  the  indications  and  modes  of  employment  previously  given 
(p.  88). 

In  cases  of  rhinitis,  olive-oil — to  which  a  little  asthereal  essence  of 


Fig.  9.3. — Dermanyssus  gallince. 

An  ovigerous  female,  seen  on  the  dorsal  surface;  magnified  about  eighty  diameters. — 
Delafond. 

aniseed  may  be  added — should  be  introduced  into   the  nasal  cavities 
by  means  of  a  thin  feather. 

Transmission  to  Man} — The  Dermanysses  are  not  limited  in  their 

^  H.  Ch.  Alt,  quoted  by  Murray.  Economic  Entomology  (Aptera),  p.  170.  —  Bory 
de  Saint-Vincent.  Ann.  des  Sc.  Naturelles,  XV.,  1S28,  p.  12.")  ;  PI.  I.,  Fig.  6.  —  Erdl, 
(luoted  by  R.  Blanchard.  7V.  de  Zoolo/jie  Medicale,  II  ,  1890,  p.  343.  —  P.  Gervais. 
Hut.  Natur.  des  Insecfes.  Apteres,  III.,  1844,  p.  225.  —  H.  Itzigsohn,  quoted  by 
R.  Blanchard.  Loc.  cit.  —  Simon,  quoted  by  Gervais  and  van  Beneden.  Zooloijie 
Mtdicale,  I.,  1859,  p.  158.  —  F.  -V.  Raspail.  HUt.  Natur.  de  la  Sante  et  de  la  Muladie, 
Ord  edit.,  II.,  1860,  p.  129.  ;  PI.  V.,  Figs.  1,  3.  —  Judee.  Comp.  Rend,  de  la  Soc.  de 
Biologie,  1867,  p.  73.  —  Ch.  Bouchard.  Gaz.  Hebd.  de  Med.  et  de  Chir.,  1867,  p.  73.  — 
Kramer,  1872,  quoted  by  R.  Blanchard.  Loc.  cit.  —  'Si.  Goldsmith.  New  York  Med. 
Record,  XX.,  1881,  p.  501.  —  Besnier  and  Dojon.  Translation  of  the  Lerons  ■mr  les 
Maladies  de  la  Peau,  by  Kaposi,  II.,  1881,  p.  499.  —  E.  Geber.  Haiidhuch  der  spec. 
Pathol,  u.  Titer,  of  Ziemssen,  XIV.,  1884,  p.  346. 
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attacks  to  Birds,  but  may  transfer  themselves  to  Man  and  other  Mam- 
mals. 

So  far  as  the  human  species  is  concerned,  it  is  the  country  people  of 
the  poultry-yards,  and  the  towns-people  who  handle  and  pluck  the 
fowls,  who  are  exposed  to  the  incursions  of  the  Dermanysses.  They  do 
not  produce  a  true  dermatosis,  for  the  parasites  do  not  find  conditions 
favourable  to  their  multiplication  on  the  skin  of  Man,  nor  do  they 
become  acclimatized  there.  The  disease  is  rather  limited  to  an  ephe- 
meral pruriginous  affection,  resembling  certain  forms  of  the  papular 
eczema  of  ordinary  scabies.  It  is  chiefly  observed  on  the  back  of  the 
hands,  and  so  much  of  the  fore-arms  as  is  uncovered  during  work  ;  but 
it  may  also  exist  on  all  exposed  parts,  and  even  on  the  body  generally. 

Alt  has  found  Dermanysses  on  the  neck  and  arms  of  an  old  cachectic 
woman ;  they  were  lodged  in  small  excavations.  Bory  de  Saint- 
Vincent  has  described  and  figured  an  Acarian  that  caused  great  itching 
on  the  body  of  a  woman  forty  years  old,  on  whom  the  parasites  were 
found  in  large  numbers  ;  as  far  as  can  be  judged  from  the  figure — 
which  is  rather  insufficient — it  certainly  appears  to  be  a  Dermanyssus 
closely  related  to  D.  gallina.  '  Erdl,  on  four  occasions — from  1840  to 
1842 — -found  D.  avium  in  the  comedons  or  in  tumours  of  the  skin 
resembling  those  of  molluscum  contagiosum.  This  parasite  has  been 
figured  in  the  Atlas  of  Vogel.'  Simon,  of  Berlin,  i-elates,  in  1851,  the 
case  of  a  woman  who  was,  in  spite  of  every  care,  continually  invaded 
by  Acarina.  Erichson  recognised  them  as  Dermanysses,  and  it  was 
then  elicited  that  every  day  the  woman  passed  beneath  a  hen-roost  in 
order  to  reach  a  cupboard  in  which  provisions  were  kept,  and  it  was 
on  these  occasions  that  the  fowls,  being  frightened  and  attempting  to 
fly  away,  shook  the  parasites  which  infested  their  bodies  on  to  her. 
The  following  case  is  given  by  Itzigsohn  in  1858  :  An  old  woman  was 
tormented  by  an  intolerable  sensation  of  itching  and  burning  that 
prevented  her  from  sleeping,  and  was  supposed  to  be  caused  by  a  very 
great  number  of  red,  closely-set  pustules  on  her  neck  and  chest.  Soon 
afterwards  two  servants  were  attacked  with  the  same  affection.  From 
the  pustules  came  animalculce,  which  were  recognised  as  D.  gallince. 
The  parasites  came  from  a  fowl-run  beneath  the  room— crawling  along 
the  walls  and  entering  by  a  small  window  into  the  closet,  where  they 
infested  the  inmates.  F.-V.  Easpail  states  that  he  has  witnessed  the 
action  on  Man  of  the  Dermanysses  of  Pigeons,  which  he  named  Tique, 
but  which  is  readily  known  by  the  figures  he  gives.  Children  and 
adults  were  invaded  by  them — not  only  on  touching  the  Pigeons,  but 
also  in  fi'equenting  gardens  manured  with  the  dung  of  these  birds. 
This  small  calamity  disappeared  when  the  Pigeons  were  removed  and 
the  excreta  was  buried.  In  the  province  of  Constantine,  Judee  has 
observed  on  Kabyles  and  a  European  woman,  an  extremely  pruriginous 
affection  due  to  a  multitude  of  Acarina,  which  Bouchard  recognised  as 
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Dermanysses.  Kramer  gives  an  analogous  instance  in  a  child.  Gold- 
smith attended  a  woman  to  whom  the  Dermanysses  were  conveyed  by 
Pigeons  ;  the  parasites  only  appeared  when  she  was  perspiring,  after- 
wards concealing  themselves  in  the  cutaneous  glands.  In  a  case 
observed  by  Geber,  the  Dermanyssus  of  the  Fowl  had  caused  a  diffused 
eczema  on  a  woman  ;  it  lasted  four  weeks,  and  then  disappeared  spon- 
taneously. 

These  instances  are  the  only  ones  in  which  the  affection  was  serious, 
either  because  of  the  number  of  persons  attacked  or  by  its  persistency. 
It  generally  subsides  of  itself  after  the  parasites  are  got  rid  of,  the 
itching  being  allayed  by  some  soothing  application.  According  to 
Fuchs,  the  best  means  of  getting  rid  of  the  Dermanysses — which  may  be 
got  by  handling  fowls — is  to  place  the  person  for  some  time  in  a  hay- 
stack. 

Transmission  to  the  Do)iiestic  Mammalia.^ — It  is  to  the  Horse  that 
the  Dermanysses  are  the  most  readily  transferred,  and  they  may 
excite  a  pruriginous  affection  which  has  often  been  mistaken  for 
scabies. 

The  first  mention  of  transmission  of  this  acariasis  to  the  Horse  is  as 
long  ago  as  1843,  and  is  due  to  Gurlt.  But  it  was  Demilly,  in  1846, 
who  clearly  defined  the  affection  produced  in  the  Horse  by  the  Der- 
manysses. Some  years  afterwards— in  1850— H.  Bouley  gave  an 
excellent  description  of  the  disease ;  and  since  then  other  observers — 
Henderson,  Causse,  Woodger,  Delwart,  Moon  and  Taylor,  etc.,  have 
published  instances  of  it.  In  all  the  cases,  the  cutaneous  malady  of 
the  Horse  coincided  with  the  presence  of  Fowls  or  Pigeons  in  the 
stable  or  its  vicinity ;  and  it  ceased — with  or  without  treatment — 
when  the  animal  was  placed  in  a  healthy  stable,  but  only  to  reappear 
when  it  was  returned  to  its  former  dwelling.  It  also  ceased  when  the 
latter  was  cleared  of  the  Fowls,  and  was  disinfected.  It  was  at  firsc 
attributed  to  the  Lice  of  the  Pigeons,  or  Poultry,  the  insects  found  on 
several  occasions  on  the  diseased  Horses  being  recognised  as  such  ;  for 
this  reason  the  parasite  was  named  the  Poultry  Louse,  and  the  malady 
designated  Phthiriasis  of  Birds,  and  Aviarian  phtliiriasis.  Eeynal  and 
Lanquetin  believed  they  had  found  the  origin  of  the  disorder  in  the 
scabies  of  Poultry,  due  to  the  Sarcoptes  mutans  ;  and  some  experiments 
— certainly  badly  conducted — led  them  to  imagine  that  this  sarcopt,  so 
slow  in  movement,  was  capable  of  developing  in  a  single  night  all  the 
disturbance  that  characterizes  this  dermatosis  of  the  Horse.  Megnin 
observed  that  the  Sarcopt,  when  deposited  on  the  Horse,  induced  some 
itching,  but  that  it  died  on  the  spot  where  it  was  placed,  without  mul- 
tiplying— it  had  become  acclimatized.     He  concluded,  therefore,  that 

'  Gurlt.  Magazin  f.  die  Ges.  Thierheilkunde,  IX.,  1843,  p.  22;  1849,  p.  76.  — 
Demilly.  Comp.  Rend,  des  Travaux  de  la  Soc.  Vt^t^r.  de  la  Marne,  ]  846-47.  —  H.  Bouley. 
Kec.  de  M^d.  Veter.,  1850,  p.  889.  —  Causse.  Journal  de  Vt^t.  du  Midi,  18.')0,  p.  563. 
—  Henderson.  The  Veterinarian,  18.51,  pp.  222,  2ul.  —  Woodper.  The  Veterinarian, 
18;')1,  p.  2.54.  —Delwart.  K^pert.  de  M^d.  Vet^rinaire,  18.51,  p.  36.  —Moon  and 
Taylor.  The  Veterinarian,  1855,  pp.  443,  444.  —  Delafond  and  Bourguignnn.  Traif(i 
de  la  P.sore,  1862,  p.  595.  —  Priet-ich.  Bericht  ii.  d.  Veteriniirwesen  im  K.  Sachsen 
f.  1868,  p.  84.  —  Trasb-.t.  Rec.  de  Med.  Vet^rinaire,  1875,  p.  827.  —  Steinbach. 
Preuss.  Mittheilungen,  1875,  p.  82.  —  Railliet.  Art.  Farwiite.s,  Nouv.  Diet,  de  M(5d., 
de  Chir,  et  d'Hyg.  Vet^rinaires,  XV.,  I838,  p.  454. 
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Poultry  scabies  was  uob  contagious  for  the  Horse.  What  rendered  the 
recognition  of  tlie  part  played  by  the  Derraanysses  in  the  disease  was 
its  noctambular  habits,  which  impelled  it  to  fly  from  the  light  and  con- 
ceal itself  at  the  bottom  of  the  hairs.  On  one  occasion,  however,  at 
the  clinic  of  the  Alfort  Veterinary  School,  there  was  seen  a  colony  of 
parasites  in  broad  daylight,  on  a  light-coloured  Horse,  the  clothing  on 
which  had  not  been  removed  for  a  week — hence  the  insects  were  living 
in  obscurity.  The  Dermanysses,  in  fact,  do  not  gather  in  any  great 
numbers  on  the  Horse  except  during  the  night ;  in  the  daytime  they 
hide  themselves  in  the  walls,  manger,  litter,  etc.  In  consequence  of  the 
true  cause  of  the  disease,  the  improper  name  of  phthiriasis  given  to  it 
should  be  abandoned,  and  that  of  Dcrmanyssic  Acariasis  adopted. 

The  malady  is  sudden  in  its  commencement,  and  is  characterized  by 
general,  intense,  and  continuous  pruritus — at  least  during  the  night ;  at 
the  same  time,  the  skin  is  the  seat  of  an  eruption  of  very  small  vesicles 
— some  isolated,  but  the  greater  number  agminated  on  a  variable  ex- 
tent of  surface.  The  epidermis  is  removed  by  the  friction,  and  there  is 
exposed  a  raw  circular  patch  from  5  mm.  to  10  mm.  in  diameter,  which 
is  soon  covered  with  a  new  layer  of  epithelium .  But  usually  the  Horse 
is  not  observed  until  after  this  period,  when  the  depilation  succeeding  the 
desiccation  of  the  vesicles  has  commenced.  This  depilation  is,  it  may 
be  said,  pathognomonic — as  it  gives  the  skin  a  flea-bitten  aspect,  in  con- 
sequence of  the  multiplicity  of  smooth  circular  surfaces  it  occasions. 

A  general  invasion  of  the  integument  may  take  place  in  three  or 
four  days,  and  it  might  be  imagined,  from  its  appearance,  that  one  had 
to  deal  with  a  herpetic  malady  of  much  older  date.  To  the  lesions 
caused  by  the  Dermanysses  are  to  be  added  excoriations,  crusts,  ulcera- 
tions, etc.,  consequent  on  the  rubbing. 

From  confluence  of  the  depilations  may  result  large  denuded  patches, 
on  which  may  be  seen  lenticular  spots,  which  are  smoother,  because  of 
the  desiccation  of  the  vesicles. 

If  the  malady  continues  for  a  long  time,  it  may,  by  the  torment  it 
induces,  lead  the  animals  to  a  state  of  marasmus. 

Dermanyssic  acariasis  is  distinguished  : 

1.  From  tinea  tonsurans,  in  the  latter  having  larger  depilations,  these 
being  margined  by  broken,  brush-like  hairs  ; 

2.  From  the  i)litliiriasis  due  to  the  Ilcematopinus  macrocephalus,  in 
that  this  has  only  depilations  on  limited  points,  and  its  seat  is  more 
especially  the  root  of  the  mane  and  tail ; 

3.  From  sarcoptic  scabies,  which  it  most  resembles,  but  which  has 
not  its  sudden  invasion,  its  rapid  generalization,  nor  its  pruritus  so 
continuous  ;  besides,  we  inquire  whether  the  malady  had  its  origin 
in  the  neighbourhood  of  Poultry  or  Pigeons ;  and  if  grooming  is  sus- 
pended and  the  clothing  left  on  the  body,  there  is  a  probability  of 
linding  the  Dermanysses. 

The  treatment  consists  more  especially  in  moving  away  the  habita- 
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tion  of  the  Birds.  Poultry  ought  to  be  banished  from  the  stable  and 
its  immediate  vicinity.  The  affection  will  then  disappear  of  itself  in 
a  few  days,  and  it  may  be  assisted  to  do  so  by  some  emollient  or 
sulphurous  lotion. 

Gurlt  states  that  the  Dermanysses  may  also  pass  to  the  Eabbit  ; 
Farez  has  found  them  on  the  Goat,  and  Ziirn  affirms  that  Dogs  and 
Cats  have  a  vesicular  eruption  from  their  attacks.  Mobius^  has 
observed  a  peculiar  dermatosis  on  eight  Cows,  consisting  of  rounded 
depilations  which  had  been  unsuccessfully  treated  for  two  years,  but 
disappeared  when  some  Swallows'  nests  had  been  cleared  away  from 
the  cowshed  ;  these  nests  contained  numerous  Dermanysses.  Lastly, 
Gassner,  Stadler,  and  Schiimacher  have  reported  cases  of  auricular 
acariasis  due  to  the  same  parasite.     (See  PcDXtsites  of  the  Ear.) 

III.  Trombidiidae. — Like  those  of  the  domesticated  Mammals,  the 
Trombidiidae  of  Poultry  belong  to  the  TroinbidiiKe  and  the  CheylctincB 
(see  p.  106). 

In  the  TromhidincB,  it  is  the  Harvest-bug,  or  Lcptiis  aiitinnnalis — the 
larva  of  the  Tromhkhum  holosericeum — observed  by  Csokor,  Eloire,  and 
by  Railliet  and  Lucet  on  Fowls  and  chickens.-  According  to  the  last 
two  authorities,  the  presence  of  the  Leptus  on  chickens  hatched  at  the 
end  of  summer  and  during  the  autumn  is  somewhat  common,  and 
sometimes  causes  considerable  mortality.  The  parasites  fix  themselves 
by  their  rostrum  to  the  skin  at  the  base  of  the  feathers,  and  cause 
such  an  intense  degree  of  irritation  as  to  give  rise  to  an  epileptiform 
affection  that  leads  to  a  fatal  termination  in  a  few  days.  lusuliiations 
of  flowers  of  sulphur  among  the  feathers  appear  to  have  given  good 
results. 

The  Clieyletince  parasites  of  Birds  comprise  the  genera  Cheylctus, 
HmpirJii/nchus  and  Picohia. 

The  Cheyletus  hater opalpus  (Megnin)  lives  at  the  base  of  the 
feathers  of  Pigeons  and  other  Columbidae,  as  well  as  Sparrows,  which 
do  not  appear  to  suffer  any  inconvenience  from  its  presence.  Its  body 
is  rhomboidal  in  shape,  elongated  from  before  to  behind  ;  the  rostrum 
is  conical,  narrow,  elongated  in  front,  bordered  on  each  side  by  the 
palpi,  which  are  much  smaller  than  in  the  parasitivorous  Cheyletinie, 
and  do  not  exceed  the  rostrum  in  the  female,  in  which  the  booklet  on 
the  second-last  article  is  small  and  much  bent  ;  in  the  male,  on  the 
contrary,  they  exceed  the  rostrum  by  one-third,  and  their  booklet  is 
curved.  The  anterior  and  posterior  legs  are  almost  alike.  The  length 
of  the  male  and  female  is  -35  mm.,  the  breadth  of  the  female  being 
•25  mm.,  and  the  male  -16  mm.  (Megnin). 

The  Harpirhynchus  (Megnin,  Sarcopterus  Nitzsch)  has,  like  the 
Cheyletus,  powerful  palpi,  the  third  article  of  which  is  exceeded  by 
the  second ;  but  the  latter  has  at  its  extremity,  not  one,  but  three 
hooks  curved  upw  ards  and  backwards.  '  The  Harpirhynchus  nidulans 
(Nitzsch)  lives  in  numerous  colonies  in  kinds  of  cutaneous  tumours, 
especially  on  Sparrows.     But  Trouessart  assures  us  ihat  he  has  found 

^  Mobius.     Bericht  u  d.  Veteriniirwesen  im  K.  Sachsenfur  1880,  p.  78. 

-  J.  Csokor.  Oesterr.  Vierteljalirsschr.  f.  Veteiiniuk.,  LVIL,  1882,  p.  87.  —  Eloire. 
Zfl  Poussin,  18S7,  p  f».  —  Railliet  and  Lucet.  Bull,  de  la  Soc.  Centr.  de  Med.  Vcterinaire, 
1891,  p.  249. 
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it — or  other  species  of  the  same  genus — on  many  Birds  belonging  to 
various  orders.  Mcgnin,  on  his  part,  says  he  has  met  with  the 
pubescent  nympha  wandering  in  the  plumage  of  Pigeons  and  some 
other  Birds '  (Kailhet). 

f  Ziirn,  who  has  found  the  nodules  of  the  Harpirhynchus  on  the 
Pigeon,  says  that  if  these  parasites  are  in  small  number  in  the  cysts, 
they  may  at  most  disturb,  locally,  the 
formation  of  the  feathers ;  but  if  they 
are  abundant  they  bring  about  deranged 
nutrition,  and  then  a  fatal  consumption. 
The  Picobise  (Picobia  G.  Haller, 
Synngoj)hilns  A.  Heller)  constitute,  in 
the  sub-family  of  the  Cheyletimn,  a 
small  degraded  group,  remarkable  for 
the  elongated  vermicular  shape  of  the 
body,  the  very  marked  reduction  of  the 
palpi,  and  are  more  particularly  charac- 
terized by  the  presence  of  two  yellow 
chitinous  organs  like  combs,  placed  at 
the  base  of  the  hooks  which  terminate 
the  tarsus  of  each  leg. 

The  Picobiai  have  been  met  for  the 
first  time  by  G.  Haller, ^  who  found 
them  in  the  connective  tissue  of  an 
ash-coloured  woodpecker  (Picns  canns), 
and  described  them  under  the  name  of 
Picobia  Heeri.  In  1879,  A.  Heller,  of 
Kiel,-  saw  it  inside  the  quill  of  the  feath- 
ers of  Poultry,  Pigeons,  and  Peacocks. 
For  these  Acarina  he  created  the  genus 
SyrLn(jo2)]Lilus,which.  evidently  enters  into 
the  genus  Picobia,  and  he  has  described 
two  species  in  it  which  ought  to  be  named 
Picobia  bipectinata,  and  P.  uncinata. 

The  Picobia  pectinata  (Heller)  shows 
very  distinctly  the  two  combs  on  the 
tarsi.  The  male  measures  "7  mm,  and 
the  female  -9  mm.  long,  and  -14  mm, 
to  -15  mm.  broad.  It  lives  on  Poultry, 
Guinea-fowl,  and  Pigeons.  Heller  has 
found  it  on  90  per  cent,  of  the  Fowls 
he  examined  at  Kiel,  but  it  is  much 
less  frequent  in  France. 

The  Picobia  uncinata  (Heller),  met 

with  on   the    Peacock,  is  distinguished 

from  the  preceding  species  by  its  squat 

shape,  smaller  combs,  and  the  presence 

of  strong  booklets  on  the  palpi. 

'  The  Syringophiles  are  found  within  the  quills  of  the  wing-feathers  and 

in  those  of  the  tail,  and  often  also  in  those  of  the  wing-coverts.     In  the 

affected  feathers,  the  quill  has  lost  its  transparency,  and  instead  of 

'  G.  Haller.     Freyana  und  Picobia.     Zeitschr.  f.  wiss.  Zoologie,  .KXX.,  1878,  p.  81. 
-  A.  Heller.     Die  Schmarotzer,  1880,  p.  186.  —  C.  Nbrner.     Si/riiKjOfj/dhui  bipecti- 
natus.     Oesterr.  Vierteljahrssch.  f.  wias.  Veterinarkunde,  LVII.,  1882,  p.  91. 


Fig.  94. — Picobia  bipectinata,  fe- 
male, of  the  Fowl,  seen  on  the 
ventral  surface ;  magnified  one 
hundred  diameters. 

a,  tarsus  of  the  fourth  pair  of 
legs,  seen  laterally;  magnified  375 
diameters. 


ACAEIASES. 


237 


regular  cones  formed  inside  by  the  retraction  of  the  pulp — as  seen  in 
the  normal  state — there  is  only  an  opaque  or  powdery  matter.  If  the 
feather  is  split,  and  this  matter  is  examined  microscopically,  it  will  be 
found  to  consist  of  living,  but  almost  inert,  Syringophiles  of  all  ages, 
surrounded  by  the  skins  they  have  shed,  their  dark-coloured  excreta, 
and  the  drhris  of  the  cones  they  have  destroyed  by  feeding  upon  them. 
Isolated  individuals  are  met  with  accidentally  outside  the  feathers. 
It  is  probable  that  all  leave  the  interior  of  the  feathers  in  the  autumn 
— when  these  become  dry  and  are  about  to  be  shed — and  seek  a  new 
habitation  in  the  young  plumage  '  (Trouessart).i 

According  to  our  own  observations,  however,  it  is  not  uncommon  to 
find  only  the  dead  bodies  of  the  Picobiae  in  the  feathers  which  are 
plucked  during  the  winter. 

Trouessart  admits  that  the  Picobiae  find  their  way  into  the  feather 
by  its  upper  umbilicus,  which  re- 
mains widely  open  during  the  whole 
period  of  development,  and  is  not 
closed  until  the  quill  is  fused  to 
the  shaft,  which  springs  from  it  as 
from  a  sheath  ;  on  the  contrary,  it 
is  by  the  inferior  umbilicus  that  they 
should  make  their  exit,  but  only 
after  the  desiccation  and  death  of 
the  feather  in  the  autumn  moulting, 
when  this  orifice  becomes  opened. 
In  support  of  this  opinion,  Troues- 
sart cites  what  he  has  observed  in 
the  Sarcoptidae  plumicoles,  which  also 
penetrate  more  or  less  accidentally 
into  the  quills  of  the  feathers.  The 
alteration  in  the  pith  of  the  feather 
has  no  influence  on  the  health  of  the 
bird. 


Fig.  95. —  Menninia   astenialix,   of   the 
Pigeon. 

Male  (A)  and  pubescent  female  (B) 
coupled ,  seen  on  the  ventral  surface  ; 
magiiihed  one  hundred  diameters. 


IV.  Sarcoptidae. — The  nonpsoric 
Sarcoptidae  of  Birds  belong  to 
three  of  the  six  families  or  tribes 
into  which  this  family  is  divided 
(see  p.  109).  These  are  the  Sarcop- 
tida  j^iiiJ^iicoles  or   Anahjcsince,   the 

Sarcoptida  epidermicolcs  or  Epidermoptina,  and  the  Sarcoptida  cysticolcs 
or  Cytoditinte. 

a.  Sub-family  of    Analgesinse.  —  The    Sarcoptidae    plumicoles   are 

found  in  nearly  every  species  of  Bird — each  harbouring  one  or  more 

forms  which  are  special  to  it,  or  which  may  be  found  on  others.    Often  the 

same  species  is  met  with  on  all  the  Birds  of  the  same  family,  and  there 

may  be  a  species  of  Bird  which  will  carry  as  many  as  four  distinct 

species  of  insects  belonging  to  three  different  genera.     These  Acarina 

live  between  the  barbules  of   the  feathers,  principally  those   of  the 

1  E.-L.  Trouessart.     Sur  les  Acarieiis  qui  vivent  dans  le  tuyau  des plumes  des  Oiseanx. 
Comptes  Rendus  de  I'Acad.  des  Sciences,  22  D^c,  1884,  p.  1130. 
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•wings,  where,  during  life,  they  are  found  on  the  quilt  feathers,  some- 
times on  the  retrices  or  coverts.     They  are  entirely  inoffensive. 

According  to  Trouessart^ — whose  labours  have  thrown  great  light  on 
the  subject — the  drying  of  the  feather,  by  arresting  the  afflux  of  fatty 
matter  upon  which  the  insects  are  nourished,  compels  them  to  emigrate 
towards  the  root.  This  drying  may  be  produced  either  by  the  death 
of  the  bird,  by  moulting,  or  by  cold.  Thus,  in  winter — as  Ch.  Eobin 
has  noted — very  few  Acarina  are  found  between  the  barbules  of  the 
wing  feathers,  but  numerous  nymphae,  and  even  adults,  are  observed 
agglomerated  towards  the  upper  umbilicus ;  sometimes,  even  at  the 
time  of  moulting,  they  seek  to  reach  the  subcutaneous  connective 
tissue  by  the  lower  umbilicus.  Certain  species  seem  to  be  able  to 
hibernate  in  the  quill.  When  the  bird  dies,  they  often  leave  the 
feathers  and  get  on  the  surface  of  the  skin,  or  spread  themselves  into 
places  different  to  those  they  occupied  during  the  life  of  their  host. 

The  Analgesinse  are  distinguished  by  their  integuments,  which  are 
always  symmetrically  striated,  and  in  general  hardened  by  the  plastrons 
that  are  remarked  more  particularly  on  the  dorsal  surface.  The  legs 
are  rarely  all  alike,  especially  in  the  male,  which  often  has  the  third 
pair  very  thick.  The  posterior  extremity,  instead  of  being  simply 
rounded,  is  usually  more  or  less  deeply  lobulated,  particularly  in  the 
males — although  sometimes  also  in  the  females — and  ornamented  with 
various  appendages ;  the  copulatory  suckers  are  nearly  constantly  pre- 
sent in  the  males. 

The  Analgesinse  may  be  divided  into  three  sub-tribes  in  the  following 
manner : 

Adult  female  havini,'  always  [Males  slightly  different  from  the  females 
the  abdomen  partly  or  en- 1      by  the   development  of  the  posterior 
tirely     bilobate,     without-!      legs         ...  ...  ...  ...     Ptirolicha:. 

any  other  appendages  than  I  Males  having  the  posterior  legs  much 

hairs  or  trichoniffi.  V     more  developed  than  the  females      ...     Analijene. 

Adult  female  having  the  abdomen  bilobate,  each  lobe  being  terminated 

by  glandiform  or  setiform  appendages .. .  ...  ...  ...     Proctophylloda'. 

The  SarcoptidiE  plumicoles  met  with  on  the  domesticated  Birds  belong 

to  the  genera  Freijana  Haller,  Ptcroliclius  Eobin,  Falcigcr  Trouessart, 

Dcri)ioglyi)liuH,  Megnin,  Mcgninia  Berlese,  and  Proctoj^hyllodcs  Eobin — 

Pterophagus  Megnin.     The  characters  of  these  genera  are  indicated  in 

the  following  table  : 

A  dorsal  cuirass  /"The  two  pairs  of  posterior  legs  sub-abdominal  ...     Freyana. 

I  The  two  pairs  of  I" Males  alike  ...  ...     Pftrolichui. 

\     posterior  legs-^ 
lateral  ...  [ Males  dimorphous  ...  ...     Fahhjer. 

. No  dorsal  cuirass  ...  ...  ...  ...  ...  ...     Derinoyli/phu.s. 

AncUr/e-scB.     Anterior  legs  spinous  ...  ...  ..  ...     Mcijiiinia. 

Proctophyllodo'.     Female  with  bulging  abdominal  lobes,  setiferous  ...     Proctophyllodes 

(Pterophagus). 
^  E.-L.  Trouessart.  Sur  les  Acarieiis  qui  vioent  dana  le  tuyau  des  plaints  des 
Oiseatix.  Comptes  Rendus  de  I'Acad.  des  Sciences,  XCIX.,  1884,  p.  1130.  —  Les  Sar- 
coptides  plumicoles.  Journ.  de  Micrographie,  1884-1885— partly  written  with  P.  Megnin. 
—  Note  sur  la  Ciassif.  des  Analg6.\iens.  Bull  de  la  Soc.  d'litudes  Scientitiquesd'Angers, 
1885.  —  Diagnoses  d'espices  nourelles  de  Sarcoptides  jdumicoles.  Ibid.,  1S86,  p.  85  ; 
2'^  Memoire — in  collaboration  with  G.  Neumann — Bulletin  Scientif.  de  la  France  et  de 
UBelgique,  1888,  p.  325. 
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On  the  Fowl  are  found  the  Pteroliclius  ohtusus  Eobin  ;  the  Dcrmo- 
glyjjJius  minor — Analges  minor — Norner,  found  by  Norner  in  the  quill 
of  the  feathers  ;  ih.e  Darmogly pints  eloncjatus  Meg.,  which  has  been  seen 
in  abundance  in  the  quill  feathers  ;  the  Majninia  cnbiialis  Megnin, 
and  the  Megninia  aster- 
nalis  Megnin.  The  two 
last-named  species  are 
principally  distinguished 
by  the  first  being  a  little 
longer — the  female  -40 
mm.,  and  the  male  -45 
mm. — having  the  abdo- 
minal lobes  of  the  male 
articulated,  and  furnished 
with  two  unequal  bristles 
and  three  hairs ;  while  in 
the  Megninia  asternalis, 
the  two  bristles  are  equal 
and  very  long,  and  the 
abdominal  lobes,  which 
are  not  articulated,  are 
bordered  internally  by  a 
notched  membrane. 

In  the  Turkey  has 
been  found  the  Frcyana 
Chanayi  Trouessart ;  in 
the  Pheasant,  the  Ptcro- 
lichus  obtusns  Eobin — 
which  lives  also  on  the 
Fowl  —  the  Pterolichus 
uncinatus  Megnin,  and 
the  Megninia  ginglymnra 
Megnin.  The  two  species 
of  Pterolichus  are  dis- 
tinguished by  the  ex- 
tremity of  the  male  ab- 
domen, which  is  simply 
bilobate,  each  lobe  having 
two  bristles,  in  the  Pt. 
ohtusus  ;  while  in  the  Pt. 
micinatus  it  is  deeply 
notched  into  two  prismatic  triangular  lobes. 

The  only  Analgesinae  observed  on  the  Guinea-fowIj  are  the  Dermo- 
glyphus  varians  Trouessart,  and  the  Denn.  minor — Analges  minor — 
Norner,  var.  siviiliis.     The  first — which  is  perhaps  only  a  variety  of  the 


Fig.  96. — Falcujer  rostralus  of  the  Pigeon,  male, 
seen  on  the  ventral  surface ;  magnified  one  hundred 
diameters.  — Railliet. 
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Derm,  clongatns  found  on  the  Fowl — is  distinguished  by  the  presence 
of  a  transparent,  conical  prolongation  at  the  posterior  commissure  of 
the  anus.  The  Dermoglyphes  of  the  Guinea-fowl  have  been  met  with 
by  Trouessart  in  the  quill  of  the  beam-feathers  of  the  large  wing-covers, 
along  with  Picobia  (see  p.  236). 

The  Duck  harbours  the  Frcyana  anatina  Koch,  and  the  Mcgninia 
vclata  Megnin. 

The  Analgesinai  of  the  Pigeon  are  the  Falcigcr  rostratns  Bucholz, 
the  Mcgninia  asternalis — which  also  infests  the  Fowl — and  the  Ptero- 
■phagiis  strictis  Megnin.  Ziirn  has  described,  under  the  name  of  '  Feder- 
milbe  der  Tauben,'  an  Acarian  which  appears  to  us  to  be  only  the 
Megnin ia  asternalis.  The  Pigeons  on  which  he  found  it  had  incredible 
quantities  of  it,  and  died  in  a  state  of  profound  marasmus,  which  he 
attributed  to  this  acariasis. 

The  Falciger  rostratus  offers  a  special  peculiarity.  According  to 
Megnin,^  it  may  undergo  deviations  in  its  metamorphoses  when  there 
occur  any  changes  in  the  normal  conditions  of  its  existence.  If,  for 
example,  the  moulting  of  the  Bird — and  consequent  dryness  of  the 
skin — happens  to  deprive  the  parasite  of  aliment  or  of  necessary 
warmth,  the  colony  will  perish  without  the  intervention  of  the  interest- 
ing phenomenon  described  by  Megnin.  The  normal  nympha,  instead 
of  being  transformed  into  a  young  pubescent  male  or  female,  becomes  a 
liypoi)lioiis  nympha — that  is,  it  is  dilated,  and  from  its  envelopes  issue 
an  acarian  form  quite  different  from  the  normal  shape,  the  conformation 
of  which  is  appropriate  to  a  new  kind  of  life.  This  acarian  form  is 
elongated,  vermicular,  and  destitute  of  rostrum  and  internal  organs.  It 
introduces  itself,  by  the  feather-follicles,  into  the  subdermic  connective 
tissue,  and  contrives  to  live  there  for  some  time  by  cutaneous  absorption. 
Then,  when  the  normal  conditions  of  its  existence  are  re-established, 
it  finds  its  way  to  the  exterior  by  the  same  channel,  assumes  its  primi- 
tive form,  and  subsequently  resumes  its  regular  evolution. 

This  transitory  and  accidental  form  has  been  named  by  Megnin  an 
advcntive  or  lujiKrpial  mjriiplut.  It  was  allotted,  before  him,  to  a  par- 
ticular genus,  the  Hypodcctcs  Philippi,  in  which  several  species — found 
on  different  Birds — were  described  ;  they  are  also  probably  different 
hypopial  fox'ms  of  the  Sarcoptidai  plumicoles. 

These  Hypodectes  had  already  been  found  on  several  Birds  when 
they  were  met  with,  for  the  first  time,  on  the  Pigeon  by  Ch.  Eobertson,^ 
in  1866.  They  were  chiefly  found  in  the  subcutaneous  connective 
tissue  around  the  large  veins  of  the  neck,  and  on  the  surface  of  the 
pericardium  ;  when  they  were  few  in  number,  it  was  only  in  these  two 
regions  they  were  located.  Kobertson  examined  a  considerable  number 
of  Pigeons,  wild  and  tame,  and  rarely  found  them  free  from  these 
Acariua. 

Slosai'ski — quoted  by  Megnin^— studied  them  in  1872,  and  made  a 
new  species  of  Hypodect,  which  he  designated  H.  colwnbce. 

^  Ch.  Robin  and  P.  Megnin.  M6m.  sur  lea  Sarcoptides  plumicoles.  Journ.  de 
I'Anat.  et  de  la  Physiologic,  1877,  p.  404. 

-  Ch.  Robertson.     Microscopical  Journal,  1866. 

■'  P.  Mognin.  Leu  Acariens  ])arasi(es  du  tiasu  cellidaire.  ef  iles  reservoirs  aeriens,  etc. 
Journal  de  I'Anat.  et  de  la  Physiologie,  1879,  p.  123. 
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The  presence  of  these  hypophial  nymphae  in  the  subcutaneous  con- 
nective tissue  does  not  cause  any  appreciable  disturbance,  and  appears 
to  have  no  influence  on  the  liealth. 

The  distinction  between  the  Sarcoptidae  plumicoles  and  the  psoric 
Sarcoptidae  is  not  so  absolute  as  it  might  appear.  On  the  Sparrow, 
the  Snipe  of  Europe  and  the  Cape  of  Good  Hope,  and  the  Humming- 
Bird  of  the  West  Indies,  Trouessart^  has  found  a  parasitic  Sarcopt 
always  localized  at  the  pinion  of  the  wing,  and  more  or  less  buried  in  the 
epidermic  cells,  or  in  the  bulb  of  the  feathers,  and  which  appears  to 
cause  somewhat  severe  itching.  He  places  it  in  the  genus  Symbiotes, 
under  the  name  of  S.  avus — ^ancestral  Symbiot.  It  thus  forms  a  link 
between  the  Analgesinae  and  the  Sarcoptina:'. 

On  the  other  hand,  the  Sarcoptidae  epidermicoles  may — at  least  in 
some  instances — cause  cutaneous  trouble  resembling  the  psoric  affec- 
tions. 

h.  Sub-family  of  the  Epidermoptinse.- — Eivolta,  Caparini,  Fried- 
berger,  and  Eailliet  and  Lucet,  have  observed  a  cutaneous  acariasis  of 
Fowls  which  they  considered  of  a  psoric  character.  It  was  due  to  two 
alhed  species,  for  which  Eivolta  created  the  genus  Epidcroptcs.  One  is 
the  E.  bilohatus,  and  it  has  been  regarded  by  Caparini  and  Friedberger 
as  a  Symbiot — Symbiotes  avium  Caparini.  The  other  species  —  first 
seen  by  Eivolta — is  the  Epidcrmoptes  bifurcatus. 

The  Sarcoptidae  epidermicoles  —  which  as  yet  only  comprises  the 
genus  Epidcrmoptes — are  very  small,  and  present  the  facies  of  the 
Sarcoptidte  plumicoles,  especially  the  geneva, Pterolichus  and  Pteronyssus. 
But  their  integuments  and  epimerae  are  always  colourless,  or  very 
faintly  tinged. 

These  Acarina  usually  live  on  the  surface  of  the  skin,  at  the  bottom 
of  the  plumage  among  the  down.  In  certain  circumstances,  they  multiply 
to  excess,  and  their  presence  coincides  with  an  intense  pityriasis,  which 
they  may  occasion. 

From  published  observations,  the  Epidcrmoptes  have  been  found  in 
considerable  numbers  of  diseased  Fowls.  In  the  parts  which  were 
affected,  the  skin  was  covered  with  large,  thin,  pale-pellow,  stratified 
scales,  which  formed  a  sort  of  embedded  horns  inside  the  tube  of  the 

^  Trouessart.  Comp.  Rend,  de  Acad,  des  Sciences,  March  28,  1887  ;  and  Bull,  de  la 
Soc.  d'ttudes  Scientifiques  d'Ans,'ers,  1887,  p.  134. 

-  Rivi.lta.  Giorn.  di  Anat.  e  Fisiol.  Pisa,  186.'» ;  1876,  p.  247  ;  and  L'Ornitojatria. 
by  Rivolta  nnd  Uelprato,  Pisa,  ISSl,  p.  301.  —  U.  Caparini.  Di  una  }i nova  forma  ili 
Ror/i,a  ni'i  Polli.  Bull  Veterinaire,  1880,  p.  6.5  ;  and  XouveUe-f  Ohserv.  pour  sei-vir  u 
riiUtoire  de  qudqmx  Paranites.  Revue  Veterinaire,  1887,  p.  74.  —  Friedberger. 
Eiiiiije  Bemerk.  zur  Rdude  dtr  Hiihiier.  Deutsche  Zeit-chrift  f.  Thiermed.  u.  Yergl. 
Patliologie,  1881,  p.  281.  — G.  Neumann.  Sur  line  Acariaxe  des  PotdvH.  Revue 
Veteriiiair.  s,  1887,  p.  121.  —  Trouessart  and  G.  Neumann.  Types  nouveaux  de  Sar- 
coptidts  efiiiiermicole-i  et  psorique-'.  Bull,  de  la  Soc.  d'Etudes  Scient.  d'An<4ers,  1887, 
pp.  129,  141.  — Railliet  and  Lucet.  Acarias<''i  Midtiphs  sur  des  Poules ;  lesion--< 
psoriques  alirihitables  a  I' Epidermoptes  hilobahis  Riv.  Bull,  de  la  Soc.  Centr.  de  M^d. 
Veieiinaire,  1891,  p.  133. 
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feathers,  at  the  points  where  these  were  implanted  (Caparini).  The 
skin  was  also  covered  with  dry,  dirty,  grayish-yellow  crusts,  from 
1  mm.  to  1-5  mm.  thick,  similar  to  paste-crust ;  these  were  on  the  bare 
places,  and  especially  on  those  which  are  quilled,  and  at  the  base  of  the 
erect  feathers  (Friedberger).  The  Epideiinoptes  bilobatus  and  bifur- 
catus  cause  a  '  furfuraceous  scabies,'  characterized  by  the  production 
of  dirty  yellow  scales,  which  are  especially  accumulated  at  the  base  of 
the  feathers  (Rivolta).  Over  the  entire  surface  of  the  body,  with  the 
exception  of  the  head,  there  are  crusted  patches  which  may  be  of  the 
dimensions  of  a  four-shilling  piece  and  a  thickness  of  5  mm.  or  6  mm.; 
these  contain  the  Epidermoptes  bilobatus,  associated  with  the  Sarcoptes 
Icevis,  var.  gallmce   (Railliet   and   Lucet).      The  malady  may  occupy 


Fig.  97. — Epidermoptes  bilobatus  oi  the        Fig.    98. — M^jiklermoptes  bilobatus  of  the 
Fowl ;  male,  seen  on  the  ventral  sur-  Fowl ;  female,  seen  on  the  ventral  sur- 

face;  magnified  150  diameters.  face;  magnified  150  diameters. 

various  points  of  the  surface  of  the  skin,  and  exceptionally  the  head 
(Caparini) ;  the  head  and  neck  (Friedberger) ;  the  head,  neck,  region 
of  the  crop,  armpits,  wings,  and  chest  (Rivolta). 

In  at  least  several  instances,  the  Epidermoptes  v^-ere  inoffensive,  and 
did  not  produce  the  lesions  that  have  been  described.  Thus,  on  some 
pieces  from  a  Fowl  he  had  observed,  and  which  were  preserved  in 
alcohol,  Caparini  has  remarked  the  presence  of  the  Achorion  Schdnleinii 
— the  fungus  of  favus — which  was  evidently  the  cause  of  this  derma- 
tosis. Trouessart  has  found  the  Epid.  bifurcatus  on  a  Fowl,  the  skin 
of  which  was  healthy.  But  we  have  met  with  the  Epid.  bilobatus  in 
considerable  numbers  on  a  cachectic  Fowl,  the  skin  on  the  trunk  of 
which  was  covered  by  a  whitish  squamous  layer  resembling  the  crumb 
of  dried  bread. 

In  cases  of  dermatosis  supposed  to  be  caused  by  the  Epidermoptes,  it 
will  be  well  to  make  certain  if  the  disease  is  not  rather  due  to  favus. 
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c.  Sub-family  of  the  Cytoditinse.— The  Sarcoptidae  cysticoles,  or 
Cytoditinae,  live  exclusively  on  Birds — in  the  sub-cutaneous  or  inter- 
muscular connective  tissue,  in  that  surrounding  the  respiratory  organs, 
or  in  the  air-sacs.  Notwithstanding  their  deep  habitat,  we  think  it 
useful  to  study  them  here,  when  describing  the  other  acariases.  They 
are  distinct  from  the  hypophial  nymphtB  of  the  Sarcoptidae  plumicoles 
mentioned  above,  and  are  divided  into  two  genera — Cytoditcc  and 
Symplectoptce . 

The  first  were  seen  in  1859,  by  Gerlach,  who  cdnsidered  them  to  be 
Sarcoptes.  They  were  again  found  in  1864,  by  Zandel,  and  in  1868  by 
Vizioli,  who  described  them,  as  well  as  the  second.  They  have  since 
been  met  with  by  a  number  of  observers. 

The  genus  Cytodites  (x^jto?,  a 
cavity)!  was  established  in  1877 
by  Megnin,  who  justly  separated 
it  from  the  genus  Sarcoptes,  to 
which  this  form  had  been  allotted 
by  Gerlach  and  Vizioli.  But 
there  was  no  sufficient  taxinomic 
reason  for  his  proposing,  at  a 
later  period,  to  exchange  this 
name  for  that  of  Cytoleichus. 
Only  one  species  is  known — the 
Cytodites  nudus  (Vizioli,  Cyto- 
leichus sarcoptoidcs  Megnin,  Sar- 
coptes Gerlachi  Eivolta). 

This  Acarian  has  a  rounded, 
whitish,  and  nearly  glabrous 
body  without  visible  striae,  pro- 
longed in  front  by  a  conical  ros- 
trum, without  cheeks,  and  which 
forms  a  tubular  sucker.  The  legs  are  strong,  conical,  enlongated, 
composed  of  five  pieces  or  articles,  which  are  disposed  as  in  the  Sar- 
coptes, and  all  are  terminated  in  an  ambulacrous  sucker  with  a 
simple  pedicle.  The  nude  is  about  -45  mm.  long  and  -30  mm.  broad, 
and  has  a  conical  penis  in  front  of  the  anus.  The  oviijcrons  female  is 
■56  mm.  long,  and  about  -40  mm.  broad  ;  she  shows  a  vulva — tocostome 
— in  the  form  of  a  longitudinal  slit  between  the  two  posterior  pairs  of 
legs ;  it  is  ovoviviparous  or  oviparous,  and  may  produce  larvae  or  eggs, 
according  as  the  latter  remain  for  a  long  or  short  period  in  the  oviduct. 

The  Cytodites  inhabit  the  air-sacs  of  the  Gallinacea,  and  especially 

1  GerlacS.  M^igazin  fiir  Thierheilknnde,  I8'>d.  —  Znndcl.  La  Phtirlase  interne. 
Journ.  de  Med.  Vet6iinaire,  Lyons,  1864,  p.  o6.'j.  —  Vizioli.  Giornale  di  Anat.  Fisio- 
logia,  etc.  Pisa,  1868.  —  Pian;i.  (Jaz.  Medico- Vrterinaria,  1876.  — Megnin.  RtJuniim 
lies  Societes  Savantes  a  la  Sorbonne,  April  6,  1877.  —  Megnin.  Len  Acaritm  parai^itfn 
dti.  tissii  celLidaire  et  t/es  re-tcrroirs  aerient,  etc.  Journ.  de  Aiuit.  et  de  la  Pliysiol.,  1879, 
p.  123.  —  Zschokke.  Die  Luft.'<'ickmube  bei  den  H'uhnern.  Schweizer-Archiv.  f.  Tiei  - 
heilk..  1884,  p.  20.  —  Holzendorff.  Archiv  f.  wissensch.  u.  Prakt.  Thierheilknnde,  1885, 
p.  304. 

16-2 


Fk;.  ny. — Cijtodites  luuliis  of  the  Fowl,  seen 
on  the  ventral  surface  ;  magnified  one 
hundred  diameters. — Railliet. 


244 


TREATISE    ON    PAKASITIC    DISEASES. 


Fowls  and  Pheasants,  and  by  reason  of  their  relatively  greater  size  and 
their  white  tint,  they  are  readily  seen  by  the  naked  eye.  They  enter 
the  bronchi,  and  even  reach  the  air-canal  in  the  bones.  Gerlach  has 
accused  them  of  causing  the  enteritis  he  witnessed  among  Poultry,  in 
which  he  found  them  ;  and  Zundel  believed  they  caused  enteritis  and 
peritonitis.  Zschokke  has  seen  them  in  the  lungs,  trachea  and  anterior 
air-sacs,  in  the  midst  of  yellow  gelatinous  masses,  deposits  of  false  mem- 
branes, and  abundant 
quantities  of  mucus ; 
but  he  was  not  cer- 
tain whether  there 
was  not  a  mere  simple 
coincidence  between 
this  diphtheria  and 
the  internal  acariasis. 
The  disease  ran  the 
course  of  a  contagious 
affection,  and  was 
rapidly  fatal. 

At  the  autopsy  of 
several  Fowls  from 
the  same  poultry  - 
yard,  and  which  had 
been  ill  for  a  long 
time,  Holzendorff 
found  in  the  lungs, 
liver,  kidneys,  etc.,  a 
great  number  of  yel- 
low, miliary  nodules, 
and  in  the  thorax  innumerable  Cytodites,  which  were  also  recognised 
in  the  tubercles. 

But  the  Cytodites  often  exist  in  large  numbers  in  the  air-sacs,  without 
betraying  their  presence  during  the  life  of  their  host ;  and  it  is  only 
when  they  are  extremely  numerous,  and  crowding  in  the  bronchi,  that 
they  may  cause  fits  of  coughing  by  irritating  the  mucous  membrane. 
Mognin  has  seen  them  on  one  occasion  cause  death  by  congestion  and 
obstruction,  and  consequent  asphyxia. 

The  name  of  Symplectopt  ((ru/xT/.s/t-riv,  tissue,  -Trrrio-asiv,  to  conceal), 
given  to  the  second  genus  of  Sarcoptidie  cysticoles,  is  the  rectification 
proposed  by  Eaillet^  of  the  hybrid  word  Laminosioptcs  employed  by 
Megniu.  Only  one  species  of  this  genus  is  known;  for  it  is  almost  cer- 
tain that  there  is  an  identity  between  the  Sarcoptcs  ci/sticola  of  Vizioli 
and  the  Sarcoptcs  or  Epidennoptcs  cT/s^/coZa  of  Eivolta,- notwithstanding 

1  Railliet.     ElemtiU>f  de  Zoologie  MMiv.  et  Aurirole.  1885,  p.  448. 
-  Rivolta  and  Delprato.     L'Orintojatria,  I'i.sa,  1880. 


an  ovigerous 


Fig.  100. — Cytodites  midus  of  the  Fowl ; 

female,  seen  on    the   ventral   surface ;    magnified    one 
hundred  diameters. — Railliet. 
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some  differences  in  the  descriptions.     Tliis  species  is  Symplectoptes 
cysticola  (Vizioli,  Laminosioptes  galUnarum  Megnin). 

This  is  an  Acarian  with  an  oblong  body  more  than  twice  as  long 
as  it  is  broad,  having  several  pairs  of  bristles  on  the  upper  surface  and 
a  long  pair  at  the  posterior  extremity.  It  is  divided  by  a  circular 
transverse  furrow  into  two  portions  ;  t^e  anterior  carries  the  rostrum 
and  the  two  first  pairs  of  legs ;  the  posterior  has  the  other  two  pairs, 
the  anus,  and  the  orifice  of  the  genital  organs.  The  integument  is 
finely  striated  transversely,  and  the  colour  is  gray.  The  legs  are  short, 
glabrous,  and  provided  with  ambulatory  suckers  having  a  simple 
pedicle  ;  the  suckers  are  temporary  on  the  two  anterior  pairs,  persistent 


Fig.  101.— Si/mplecto/Hes  cysticola  oi  the 
Fowl ;  male,  seen  on  the  ventral  surface ; 
magnified  200  diameters. — Railliet. 


Fig.  102.— Si/77iplectoptes  cysticola  of  the 
Fowl ;  ovigerous  female,  seen  on  the  ven- 
tral surface  ;  magnified  200  diameters.—' 
Railliet. 


on  the  posterior  pairs.  The  rostrum  is  analogous  to  that  of  the  Sarcoptes; 
the  anus  is  sub-abdominal.  The  male  is  -22  mm.  long  and  -10  mm. 
broad  ;  it  has  the  penis  between  the  anus  and  the  base  of  the  posterior 
legs.  The  ovigerous  fenude  is  -25  mm.  long  and  'll  mm.  broad  ;  it  has 
its  tocostome  between  the  bases  of  the  two  pairs  of  posterior  legs. 

The  Symplectoptes  cysticoles  are  special  to  the  GalUnacea  ;  they  live 
in  the  connective  tissue,  and  do  not  appear  to  produce  any  lesions  capable 
of  affecting  the  health  of  the  Birds.  Nevertheless,  when  they  are  in 
very  great  numbers,  the  death  of  those  which  succumb  to  marasmus 
may  be  attributed  to  them  ;  as  they  then  cause  irritation  in  the  con- 
nective tissue — sub-cutaneous  or  other — and  give  rise  to  the  formation 
of  tubercles,  in  the  centre  of  which  are  found  the  dead  Acarina.      The 
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corpuscles— first  noticed  by  Voigtlander,i  then  by  Vizioli,  and  other 
observers — are  yellow,  oval  bodies  from  -25  mm.  to  -50  mm.  and  1  mm. 
long,  and  are  sometimes  so  abundant  that  as  many  as  a  hundred  will 
be  found  on  two  and  a  half  square  centimetres  of  surface  (Vizioli). 
The  contents  are  soft,  granular,  and  adipose  or  calcareous — in  fact, 
much  like  those  of  tubercle. .  They  may  be  found  on  the  abdominal 
viscera,  and  in  the  peritoneum,  as  also  in  the  muscles  and  beneath  the 
skin  ;  in  the  latter  instance,  they  can  be  seen  through  the  integument, 
and  may  even  be  discovered  among  the  epidermic  scurf  (Rivolta). 
They  have  been  seen  in  Fowls,  Pheasants,  and  Turkeys.  Heller,  of 
Kiel,2  states  that  he  has  met  with  them  in  70  per  cent,  of  the  Fowls  he 
has  examined.     They  are  especially  frequent  in  old  and  cachetic  birds. 

Article  II.— Psoric  Acariases. 

The  psoric  Sarcoptidae  that  live  on  Birds  belong  to  the  genus  Sar- 
coptes  ;  but  they  offer  external  characters  and  a  kind  of  life  that 
justifies  their  union  into  one  section  or  sub-genus — the  Kneinidokoptcs 
of  Fiirstenberg  (Dennatori/ktes  Ehlers). 

These  Sarcoptes  acicoles  have  the  body  orbicular,  destitute  of  squami- 
form  prominences  and  of  spinules  on  the  notogastrum.  Each  of  the 
epimeriE  of  the  first  pair  of  legs  sends  over  the  back  a  prolongation, 
which  joins  its  congener  in  such  a  manner  as  to  limit  a  rectangular 
plastron.  The  anus  is  situated  at  the  posterior  part  of  the  notogastrum. 
The  males,  nymphaj  and  larvtc  are  provided  on  all  the  legs  witli  the 
ambulacrous  suckers  that  characterize  the  Sarcoptes,  which  they 
much  resemble  in  their  general  form.  The  pubescent  and  ovigerous 
females  are  globular  ia  shape,  and  almost  glabrous  ;  their  legs — which 
are  very  short  and  conical — are  destitute  of  the  ambulacrum,  and 
terminate  in  two  unequal  booklets.     They  are  ovoviviparous. 

The  Sarcoptidae  avicoles  actually  known,  have  been  divided  into  three 
species,  only  two  of  which  live  on  the  domestic  Birds — these  are  the 
Sarcoptes  mutans  and  the  Sarcoptes  loivis? 

The  Sarcoptes  mutans  (Rob.,  Kncmidokoptes  viviparus  Fiirst.)  has — 
in  the  female — the  dorsal  surface  covered  with  mammiliform  integu- 
mentary prominences;  the  length  of  the  parasite  is  -iO  mm.  to  -45 
mm.,  and  breadth  -'do  mm.  to  -38  mm.,  while  the  male  is  -20  mm.  long 
and  -15  mm.  broad,  and  is  destitute  of  copulatory  suckers,  like  all  the 
other  Sarcoptes  with  the  exception  of  the  following  species. 

This  Sarcopt  lives  on  the  Fowl,  and  causes  the  leij  scabies. 

The  Sarcoptes  Isevis  (Railliet)  has  no  dorsal  integumentary  promin- 
ences in  the  female,  but  very  tine  parallel,  regular  ridges ;  the  male  has 
two  small  copulatory  suckers.  The  dimensions  are  less  than  in  the 
preceding  species  (Figs.  106,  107,  108). 

^  Voigtlander.     Bericht  ii.  Veteriniirwesen  im  Konigr.  Saclisen,  185ti-57,  p.  26. 

-  A.  Heller.     Die  Schmarotzer,  1880,  p.  183. 

3  A.  Railliet.  Surune  nouvelle  forme  de  Gale  obnerviechez  le  Pigeon.  Bull.  Soc.  de 
Med.  V^t^rinaire,  1885,  p.  284.  —  Etude  Zoologique  du  Sarcopte  lisse  —  Sarcoptes 
he  vis  liailliet.     Bull,  de  la  Soc.  Zooloor.  de  Fiance,  XII.,  1887. 
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This  species  comprises  two  varieties  : 

S.  l(evis,  var.  columbce. — The  epimerae  of  the  first  pair  of  legs  are  joined 
in  a  Y  shape  in  the  male,  and  are  united  in  the  female  by  a  transverse 
piece  in  the  form  of  a  circumflex  accent.  Male  from  140  /x  to  170  jj. 
long,  and  110  /x  to  120  /i  broad.     Ovigerous  female  from  270  fj,  to  310  /a 


Fig.  103. — Sarcopies  mutans  of  the  Fowl ;  Fig.  104. — Sarcop/es  vinlaiis  of  the  Fowl ; 
male,  seen  on  the  dorsal  surface  ;  magni-  ovigerous  female,  seen  on  the  dorsal  sur- 
fied  one  hundred  diameters.  face;  magnified  one  hundred  diameters. 

— Eailliet. 

long,  and  230  /z  to  270  /x  broad.     Discovered  by  Eailliet  and  Cadiot,  in 
1855,  at  the  base  of  the  feathers  of  a  messenger  Pigeon. 

S.  hevis,  var.  (jallina'. — The  epimeras  of  the  first  pair  of  legs  remain 
free  in  the  female.  Male  from  170  /x  to  180  /x  long,  and  from  120  /x  to 
130  /x  broad.  Ovigerous  female  from  310  jx  to  350  /x  long,  and  270  /x  to 
300  /x  broad.     Discovered  by  Railliet  in  1886  on  a  Fowl. 

§  1. — Scabies  op  the  Legs. 

Known  for  a  long  time  as  a  dermatosis,  the  scabies  of  Fowls  {gale 
des  pattes,  grappc,  hlanc)  has  only  been  considered  as  an  acariasis  since 
1859,  when  Ch.  Robin  and  Lanquetin  discovered  the  parasite— the 
Sarcoptcs  mutans — and  when  Reynal  and  Lanquetin  gave  a  description 
of  this  scabies,  observed  on  Fowls. ^  It  has  since  been  studied  by 
numerous  authorities,  who  have  witnessed  it,  besides,  on  Turkeys, 
Pheasants,  Partridges,  and  small  birds  in  aviaries — such  as  Bullfinches, 
Goldfinches,  Paroquets,  etc.  (Megnin;. 

Symptoms. — Eeynal  and  Lanquetin  state  that  the  malady  may  be 
seated  on  the  head  or  the  legs,  or  both  regions  at  the  same  time.  But 
those  who  have  followed  them — Unterberger,  Fiirstenburg,  Megnin,  etc. 
— have  only  seen  it  on  the  legs.  We  have  shown  that  in  the  observa- 
tions of  Reynal  and  Lanquetin  a  serious  mistake  was  made  through 
the  co-existence  of  favus — seated  on  the  head — and  scabies — located 

'  Ch.  Robin  and  Lanquetin,  Coniptes  Rendus  de  I'Acad.  des  Sciences,  November  21, 
1859,  p.  793.  —  Reynal  and  Lanquetin.  Bull,  de  I'Acad.  de  Med.,  June  21,  1859  ; 
Gaz.  hebd.  de  Med.  et  de  Chir.,  June  24,  1859,  p.  393.  —  Idem.  De  la  maladie  Para- 
sitaire  des  Oiseaux  de  Bw^-se-conr  transmissible  a  V Homme  et  au  Cheval.  Mem.  de 
I'Academie  de  Med.,  XXVI.,  1863,  p.  245. 
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on  the  feet.     The  result  of  all  the  reliable  observations  goes  to  prove 
that  this  psoric  affection  is  exclusively  confined  to  the  legs.^ 

The  Sarcoptes  viutans  lives  under  the  epidermic  scales  covering  the 
anterior  surface  of  the  tarsi  and  the  upper  part  of  the  toes,  and  by  its 
presence  it  soon  sets  up  an  irritation  that  is  manifested  in  the  eleva- 
tion of  these  scales,  owing  to  the  formation  of  a  white  powdery  matter 
that  remains  agglutinated  by  the  exuded  serum.  There  are  gradually 
formed  rough  crusts,  which  are  grayish  externally,  white  internally, 
irregular  in  shape  and  mammillated,and 
which  finish  by  invading  the  whole  of 
the  digital  region.  They  are  few  on  the 
inferior  face  of  the  toes  and  behind  the 
tarsi ;  they  are  very  adherent,  and  when 
detached,  the  irritated  and  bleeding  skin, 
somewhat  honey-combed,  is  exposed. 
In  examining  these  crusts  by  means  of 
the  hand-lens  or  microscope,  the  inferior 
surface  is  seen  to  be  excavated  by  an 
infinite  number  of  alveoli,  each  of  which 
is  moulded,  as  it  were,  on  the  body  of 
the  female  Sarcopt  lodged  therein.  For 
they  are  nearly  always  ovigerous  when 
they  occupy  these  depressions,  in  which 
they  lie  squat  and  immovable,  the  ventral 
surface  being  turned  towards  the  crust ; 
they  are  recognised  by  their  regular  form 
and  the  rusty  colour  of  their  epimersD. 
Larvae,  nyraphae,  pubescent  females,  and 
a  very  small  number  of  males,  wander 
beneath  the  crusts ;  no  eggs  are  found 
except  by  chance,  and  these  have 
escaped  from  the  ovigerous  females  which 
have  been  accidently  crushed. 

The  entire  substance  of  the  crust  is 
so  excavated  by  cavities  that  it  is 
quite  spongy,  and  greatly  resembles  the 
crumb  of  dried  bread.  The  alveoli  become  smaller  as  they  are  more 
superficial,  owing  to  drying  of  the  crust,  or  external  pressure  on  it ;  but 
tl;ie  deeper  ones  alone  contain  the  Sarcoptes,  which  abandon  the  cavities 
asrthese  become  old,  and  therefore  farther  removed  from  the  moist 
surface  of  the  derma.     There  are  no  furrows,  as  in  the  other  forms 


Fig 


105.— The   foot   of    a 
affected  with  scabies. 


^  Unterberger.  Klini'iche  Beohachtungen  mid  Mittheilumjen.  Rcpert.  der  Thier- 
heilkunde,  Stuttgart,  1865,  p.  122.  —  Fiirstenberg.  Mittheil.  a.  d.  Naturwiss.  Vtreine 
f.  Vorpommern  u.  Rungen,  1870,  p.  57.  —  M^gnin.  Len  Parasites  et  len  Maladies 
Parasitaires,  Paris,  1880,  p.  416.  —  G.  Neumann.  Sur  k  sieye  de  la  Gale  Sarcopdque 
des  Poules.     Revue  V^terinaire,  1885,  p.  489. 
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of  sarcoptic  scabies ;  but  an  epidermic  proliferation  takes  place  around 
the  motionless  ovigerous  female,  which  has  penetrated  beneath  the 
epidermis  after  copulation. 

The  prominence  of  the  crusts  exposes  them  to  cold,  and  to  damage 
that  breaks  them,  and  causes  a  sanguinolent  effusion  into  the  fissures 
at  their  base  ;  the  movements  of  the  joints — otherwise  much  compressed 
and  restrained — also  bring  this  about.  Progression  and  standing  are 
difficult ;  the  Bird  is  lame,  arthrites  appear,  and  it  is  not  rare  to  see  a 
phalanx,  or  even  an  entire  toe.,  fall  off. 

The  disease  is  accompanied  by  a  moderate  degree  of  pruritus,  which 
is  more  intense  at  night  or  during  warm  weather,  and  which  the  Fowl 
testifies  to  by  pawing,  and  often  attacking  the  affected  parts  with  its 
beak. 

This  scabies  runs  a  very  slow  course,  and  may  continue  for  six  or 
eight  months,  or  even  a  year.  Gradually  the  general  health  is  affected  ; 
the  Fowls  become  emaciated,  cease  to  lay,  lose  their  appetite,  and  suc- 
cumb to  marasmus  or  to  an  intercurrent  affection. 

The  most  usual  complications  are  favus,  diphtheria,  and  psorosper- 
mosis ;  but  it  is  to  the  two  last-named  diseases,  and  to  tuberculosis, 
that  the  hepatic,  and  sometimes  the  pulmonary  tubercles  mentioned 
by  Eeynal  and  Lanquetin  as  lesions  of  the  scabies,  really  belong. 

In  a  cock  affected  with  sarcoptic  scabies,  Csokor^  found  the  con- 
junctivaj  swollen  and  red,  and  secreting  much  purulent  matter ; 
though  the  ocular  globe  was  bright  and  the  vision  intact.  The  use  of 
an  appropriate  collyrium  cured  this  condition. 

Etiology,  Contagion. — Contagion — the  real  cause  of  the  malady — 
occurs  through  the  cohabitation  of  healthy  with  diseased  Fowls ;  the 
agent  being  the  Sarcopt  passing  through  its  various  periods,  except  the 
ovigerous  female,  the  immobility  of  which  is  nearly  absolute.  When 
the  Poultry  do  not  get  much  exercise,  and  are  confined  in  small  places, 
they  run  much  risk  of  being  infested  by  wandering  acari  from  the 
manure.  However,  the  contagion  is  not  subtle,  for  Fowls  remain  a 
long  time  healthy  in  the  midst  of  diseased  ones  ;  and  according  to  the 
observation  of  Friedberger,^  some  very  severely  affected  ones  may  be 
seen  in  poultry-yards  where  all  the  others  are  free  from  the  malady. 

Breed  appears  to  us  to  have  a  real  influence  in  the  etiology  of  the 
disease.  Common-bred  Fowls  resist  contagion  much  longer  than  exotic 
breeds.  Eeynal  and  Lanquetin  had  observed  that  the  malady  is  more 
frequent  in  the  Cochin-China  breeds  and  its  varieties,  than  in  the 
Dorking  and  Brahmapootra  breed.  Perhaps  this  predisposition  is 
related  to  the  thinner  skin  in  these  breeds. 

The  disease  is  contagious  for  the  GaUinac®,  Passeres,  and  Climbers  ; 
it   has  not   been   observed   on   Palmipedes.      Reynal   and   Lanquetin 

^  Csokor.     Oesterr.  Vierteljahrschrift  f.  Veteriniirkunde,  LV.,  p.  36. 
=»  Friedberger.     Deutsch  Zeitschiift  fur  Thiennedicin,  1881,  p.  281. 
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represent  it  as  transmissible  to  Man,  the  Equidae,  and  Euminants ;  but 
the  evidence  they  furnish  in  support  of  their  statement  refers  rather  to 
the  Dermanysses,  and  not  to  the  Sarcoptcs  mutans. 

Treatment. — To  prevent  the  infection  of  healthy  Fowls,  it  is  neces- 
sary that  the  diseased  be  separated  from  them,  and  the  locality  these 
occupied  be  thoroughly  disinfected  by  washing  with  boiling  water,  such 
washings  to  be  extended  to  the  perches,  beams,  etc.,  of  the  roost. 

The  medical  treatment  should  have  for  its  object  the  removal  of  the 
crusts,  and  the  prevention  of  their  reappearance.  They  may  be  removed 
by  means  of  the  finger-nail,  or  a  small  brush  dipped  in  tepid  water ;  but 
this  is  painful  for  the  Bird.  It  is  preferable  to  soften  them  in  a  tepid 
bath  for  a  few  minutes,  then  remove  them  without  causing  bleeding ; 
then,  when  the  parts  are  dry,  a  layer  of  Helmerich's  pomade  is  to  be 
appUed  to  them.  Generally,  two  days  afterwards  this  ointment  may 
be  washed  off  by  means  of  soap,  when  a  cure  will  be  found  to  have 
been  effected. 

Carbolic  acid  ointment — 1  part  of  crystallized  carbolic  acid  to  10 
of  lard ;  creosote  ointment — 1  of  creosote  to  20  of  lard ;  benzinated 
oil — 1  of  benzine  to  10  of  sweet  oil ;  and  petroleum  ointment,  have 
also  been  recommended.  But  these  means,  though  more  active  than 
Helmerich's  pomade,  may  have  a  bad  effect  on  the  general  health  of 
the  Fowls,  especially  if  they  are  young.  The  balsam  of  Peru  is  not 
inconvenient ;  its  odour  is  agreeable  and  its  effect  certain ;  it  is  to  be 
applied  once  a  day  for  two  or  three  days.  When  the  disease  is  cured, 
it  may  be  advisable,  in  order  to  calm  the  irritation  which  sometimes 
persists  in  the  skin,  to  smear  over  the  parts  with  sweet  oil,  cream, 
vaseline,  glycerine,  bucter,  oil,  etc.  Otherwise,  with  any  of  the  acari- 
cides  we  may  master  the  disease,  which  is  only  serious  when  neglected, 
as  it  does  not  resist  the  most  simple  antipsoric  treatment. 


§  2. — Scabies  op  the  Body,  Depluming  Scabies. 

This  form  of  scabies  was  first  observed  by  Railliet  and  Cadiot,  on 
a  messenger  Pigeon  from  Brussels.  This  bird  had  been  affected  for 
more  than  a  year  with  a  disease  of  the  skin  characterized  by  some- 
what acute  irritation,  and  accompanied  by  an  abundant  production  of 
epidermic  scurf  and  shedding  of  the  feathers,  which  broke  olf  at  the 
surface  of  the  epidermis,  the  part  remaining  becoming  a  powdery  mass 
that  the  slightest  pressure  extruded.  The  Sarcoptes  were  found  at  the 
base  of  the  feathers.  The  affection  yielded  to  the  daily  application  of 
sulphur  lotion,  continued  for  a  certain  time.  Friedberger  has  published 
a  similar  observation.  ^ 

1  Railliet.     Bull,  de  la  Soc.  Cent,  de  Med.  Veterinaire,  1885,  p.  284.  —  Friedberger. 
.Tahreiber.  d.  k.  Ceiitral-Tliierarzneischule  in  Miinchen,  1886-87,  p.  8(5. 
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Eaillief^  for  the  first  time  observed  scabies  of  the  body  of  Fowls  in 
1886,  in  a  poultry-yard  in  Normandy.  He  has  since  found  it  in  the 
environs  of  Paris,  and  is  informed  that  it  is  very  common.  We  have 
seen  it  affecting  Poultry  in  the  neighbourhood  of  Carcassonne.] 

'  The  disease  appears  in  poultry-yards  in  consequence  of  the  intro- 
duction of  one  or  more  affected 
Fowls,  and  is  transmitted 
with  such  remarkable  rapidity 
that  in  a  few  days  the  whole 
run  is  invaded.  It  usually  be- 
gins on  the  rump,  then  spreads 
to  the  neighbouring  parts — 
thighs,  back  and  belly  ;  and 
often  the  head  and  upper  part 
of  the  neck  are  early  affected. 
The  feathers  fall  off  at  all 
these  points,  and  finally  the 
skin  is  left  denuded  over  a 
vast  extent  of  surface  ;  though 
the  larger  feathers  of  the  tail 
and  wings,  as  well  as  those  of 
the  wing-coverts,  are  generally 
retained.  The  denuded  skin 
always  presents  a  normal  ap- 
pearance —  remaining  supple, 
smooth,   and  not   perceptibly 

thickened.  In  pulling  out  the  feathers  that  persist  in  the  vicinity  of 
the  invaded  parts,  it  is  easy  to  find — in  Pigeons — a  mass  of  white, 
epidermic  layers  occupying  the  limit  of  the  quill  and  the  shaft,  and 
which  contains  a  variable  number  of  Sarcoptes  '  (Kailliet). 

As  a  rule,  the  health  is  not  impaired,  though  sometimes  the  Fowls 
become  emaciated,  the  skin  around  the  croup  becomes  of  a  bright-red 
colour,  egg-laying  is  diminished,  and  the  flesh  is  insipid  to  eat.  The 
malady  is  usually  more  intense  in  cocks,  which  sometimes  die  in  a 
cachectic  state. 

This  body  scabies  prevails  most  in  the  spring  and  summer,  and  dis- 
appears more  or  less  completely  at  the  commencement  of  autumn, 
usually  returning  in  March  or  April.  It  appears  to  us  that  contagion 
is  more  particularly  effected  during  copulation  of  the  Poultry,  the  region 
of  the  croup  being  that  which  is  nearly  always  the  first  to  be  invaded. 
A  cock  affected  with  the  malady,  will  rapidly  infect  all  the  Fowls  in 
the  poultry-yard. 

1  Railliet.  Nouvelh  affection  psorique  des  Gallinacis.  Bull,  de  la  Soc.  Cent,  de 
Med.  Veterinaire,  1887,  p.  45.  —  Gale  du  Corps  chez  les  Poules.  Ibid.,  p.  193.  —  Art. 
Parasites.  Nouv.  Diet.  Pratiq.  de  Med.,  de  Chir.  et  d'Hyg.  Veterinaires,  XV.,  1888, 
p.  486. 


Fig.  106.— Sarcoptes  Icevis,  var.  gallinm  ;  male, 
seen  on  the  ventral  surface ;  magnified  200 
diameters. — Railliet. 
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This  somewhat  common  disease  has  often  been  mistaken  for  an 
abnormal  moulting,  early  or  late ;  and  at  least  the  majority  of  cases 
of  ■piquagc  ought  probably  to  be  ascribed  to  it.  This  piquage  is  an  affec- 
tion which  prevails  in  poultry- 
yards,  and  is  recognised  by 
the  scanty  and  miserable  con- 
dition of  the  plumage.  The 
Fowls     naturally     peck     out 


Fig.  107. — Sarcopteslavis,  va.r.  gal-  Fig.  108. — Sarcoptes  la;vis,va,T.  gallina;;  larva, 

lince ;  ovigerous  female,   seen  on  seen  on  the  ventral  surface  ;    magnified  200 

the  dorsal  surface  ;  magnified  one  diameters. — Railliet.                                          ' 
hundred  diameters. — Railliet. 

their  feathers,  being  impelled  thereto,  not,  as  is  generally  believed, 
by  mischief  or  imitative  habit,  but  by  a  sensation  of  pruritus  or  malaise, 
which  causes  them  to  render  each  other  this  reciprocal  service. 

The  treatment  of  this  '  body  scabies,'  or  '  depluming  scabies ' — as 
Eailliet  has  termed  it — is  simple,  and  somewhat  the  same  as  has  been 
recommended  for  dermanyssic  scabies  and  phthiriasis  (see  p.  88). 


CHAPTER  VI. 

CUTANEOUS    HELMINTHIASES. 

Among  the  domesticated  animals,  the  Horse,  Dog,  Ox  and  Sheep  are 
alone  mentioned  as  being  attacked  with  affections  due  to  Nematodes 
living  on  the  surface  of  the  skin,  in  its  substance,  or  in  the  subcu- 
taneous connective  tissue. 

These  Nematodes  have  all  been  placed  in  the  genus  Filaria  (Miiller), 
thus  characterized  : 

Body  slender,  very  elongated,  and  80  to  100  times  longer  than  it  is 
thick.  Mouth  of  variable  form,  sometimes  encircled  by  lips,  and  often 
furnished  with  papilkrs.  CEsophagus  thin,  and  not  forming  a  distinct 
ventriculus.  Male,  tail  curved  or  spiral,  sometimes  provided  with 
lateral  membraneous  wings ;  nearly  always  furnished  with  four  pre- 
anal  papillae  and  a  variable  number  of  post-anal  ones  ;  one  or  two 
unequal  spiculoe.  Female  provided  with  a  double  ovary,  and  a  vulva 
situated  very  near  the  mouth  ;  most  frequently  ovoviviparous. 

The  Filarise  are  more  particularly  parasites  of  the  serous  mem- 
branes and  the  subcutaneous  connective  tissue.  They  are  also  included 
among  the  worms  very  rarely  met  with  in  the  intestines  of  the  Horse 
and  Dog. 

Article  I. — Parasitic  Dermatorrhage. 

It  has  been  known  for  a  long  time  that  the  Horse  is  liable  to  small 
local  htemorrhages  on  various  parts  of  the  surface  of  the  body. 
According  to  the  bibliographic  researches  of  Leymacher,i  the  Chinese 
were  aware,  from  the  remotest  antiquity,  of  a  breed  of  Horses  in 
Khodang  which  pcrsinrcd  blood.  Ercolani-  has  collected  a  number  of 
observations  by  different  practitioners,  of  similar  hi£morrhages  occur- 
ring on  the  Horse  and  Ox,  and  to  which  he  has  given  the  name  of 
Hcemathydrosis  (blood-sweat) ;  but  the  disease  has  been  only  well  known 
since  Drouilly^  and  Condamine  discovered  in  the  hemorrhagic  points  a 

1  Salle.     Soc.  Centr.  de  Med.  Veter.,  Recueil  de  Med.  Veterinaire,  1868,  p.  68. 
-  Ercolani.     II  Medico  Veterinario,  1860,  p.  289,     Translated  by  Prange  in  Kec.   de 
Med.  Veterinaire,  1860,  p.  682. 

«  Drouilly.     Journ.  de  Med.  Veter.  Militaire,  XIV.,  1877,  p.  569. 
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particular  Nematode,  which  they  have  placed  in  the  genus  Filaria.  We 
cannot  deal,  therefore,  with  the  observations  made  with  regard  to  the 
Ox,  to  which  animal  this  discovery  has  not  been  carried;  nor  yet  with 
those  haemorrhages  on  the  limbs,  of  which  Rossignoli  has  furnished  an 
interesting  example. 

Symptoms.  —  Parasitic  cutaneous  haemorrhage  begins  wath  hemi- 
spherical, hard,  painless  elevations,  shghtly  oedematous  around  their 
margin,  and  of  the  size  of  a  pea  to  that  of  a  hazel-nut,  on  which  the 
hairs  are  erect.  They  are  formed  by  an  accumulation  of  blood  in  the 
superficial  layers  of  the  skin,  which  become  ruptured  by  the  pressure, 
and  the  blood  then  passes  in  streaks  along  the  hairs,  and  coagulates, 
the  opening  by  which  it  escapes  being  generally  at  the  summit  of  the 
tumour,  though  it  is  scarcely  visible.  The  haemorrhage  takes  place  soon 
after  the  appearance  of  the  tumefaction — in  an  hour  or  two — which 
then  disappears,  and  everything  again  becomes  normal,  though  some- 
times there  is  suppuration. 

The  eruption  is  especially  localized  upon  the  shoulders,  the  sides  of 
the  body,  the  back,  and  the  sides  of  the  neck  and  withers.  It  is  very 
ephemeral,  and  when  the  blood  has  escaped  there  remains  scarcely  a 
trace  of  the  primitive  lesion.  There  are  always  several  nodules  at  one 
time,  the  eruption  going  on  for  several  days,  and  gradually  subsiding 
as  the  elevations  become  fewer  and  smaller.  Such  eruptions  happen 
in  starts,  at  intervals  varying  from  three  weeks  to  a  month,  during  the 
three  or  four  months  of  spring  ;  there  are  none  in  winter,  and  in  France 
the  affection  recovers  of  itself,  and  definitively  disappears  in  about 
three  or  four  years. 

No  general  disturbance  of  the  health  accompanies  or  precedes  the 
haemorrhages;  indeed,  in  some  cases,  according  to  Salle,  they  seem  to 
have  exercised  a  favourable  influence  on  the  course  of  climatic  affec- 
tions to  which  army  remount  horses  are  liable.  Lamy,-  however,  who 
has  on  several  occasions  observed  termination  by  suppuration,  has  seen 
marked  debility  occur  in  these  cases.  Brunswig^  has  reported  a  fatal 
case — a  horse  commenced  to  sweat  blood  over  the  entire  skin,  and  in 
such  great  quantity  that  on  the  second  day  it  was  dead  ;  while,  in 
1845,  at  Mustapha  (Algeria),  Liautard  —  quoted  by  Salle — observed 
cutaneous  haemorrhages  on  Mules  from  Spain,  several  of  which  died 
of  splenic  haemorrhage. 

We  cannot  decide  whether  these  exceptional  cases  were  really  those 
of  parasitic  dermatorrhagia,  as  its  nature  is  only  known  since  the  dis- 
covery of  Drouilly  and  Condamine ;  and  before  that  time  it  was  con- 
founded with  all  the  diseases,  otherwise  rare,  which  are  accompanied 
by  cutaneous  hiemorrhage. 

^  Rossignol.     Recueil  de  Med.  Vet^r.   Pratique,  1844,  p.  878. 

-  Lamy.  Boutons  Hemorrhagiques.  Journal  de  Med.  Veter.  Militaire,  XIV.,  1876, 
p.  24. 

•*  Brunswig.     Magazin  de  Gurlt,  1836.     Quoted  by  Ercolani. 
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To  discover  the  presence  of  the  Filaria,  Drouilly  recommends  that 
the  hair  be  shaved  off  that  part  of  the  skin  where  an  elevation  is  felt. 
Some  hom-s  afterwards,  its  summit  will  show  an  ecchymotic  point,  which 
will  ruptm-e  to  allow  the  blood  to  escape.  Shortly  before  this  occurs,  a 
slight  opening  should  be  made  in  it,  when  the  Worm  will  be  perceived ; 
but  it  contracts,  to  bury  itself  in  the  connective  tissue.  Sometimes  it 
has  to  be  sought  for  as  deep  as  the  muscles.  '  If  it  be  desired  to  hasten 
and  to  view  this  migration,  a  drop  of  oil  of  turpentine  or  a  small  por- 
tion of  mercurial  ointment  should  be  placed  on  one  of  these  swelUngs, 
which  has  been  previously  shaved  over 

its  whole  surface  and  beyond ;  then  it  Ij 

will  be  possible    to   follow  the  Worm,  / 

either  by  observing  the  small  ecchy- 
motic streaks  on  the  skin  when  it  is 
fine,  or  in  feeling  a  small  cord  form 
under  the  finger.  In  twenty-four  to 
twenty-eight  hours,  a  new  elevation  is 
certain  to  appear  at  3  cm.  to  5  cm. 
from  the  first.' 

The  Filaria  of  the  hsemorrhagic 
tumours  {Filaria  hcBmorrhagica  Eail- 
liet,  F.  multipapillosa  Condamine  and 
Drouilly)  was  discovered  and  described 
by  Condamine  and  Drouilly,  and  has 
also  been  seen  by  Megnin  and  Trasbot.^ 
The  female  alone  is  known. 


Fig.   109.— Filaria  of  the  Hjemor- 
rhagic  Tumours. 

A,  adult  female,  natural  size  ; 
B,  cephalic  extremity  with  its  warts  ; 
h,  mouth  ;  ru,  vulva ;  magnified 
one  hundred  diameters.  —  After 
Condamine. 


It  is  white,  filiform,  6  cm.  to  7  cm. 
long,  and  -355  mm.  broad,  gradually 
tapering  in  its  posterior  third.  The 
mouth  is  nude  ;  the  anterior  extremity 

of  the  body  is  covered  by  a  large  number  of  small  conical  warts, 
among  which  the  vulva  opens.  The  embryos — which  are  extremely 
numerous  —  are  all  formed  in  the  body  of  the  female,  which  is, 
therefore,  ovoviviparous. 

Etiology. — In  France  the  malady  has  only  been  observed  on  Hun- 
garian Horses,2  distributed  as  remounts  in  regiments  of  cavalry,  and 
the  documents  we  possess  show  that  it  is  special  to  Horses  of  Eastern 
origin.     '  Thus,'  says  Trasbot,^  '  Spinola  considered  it  as  peculiar  to 

^  Condamine  and  Drouilly.  Description  de  la  Filaire  femelle — cattse  diterminante  de 
Bouton-i  Hemorrhagiqwii.  Rec.  de  Med.  Veterinaire,  1878,  p.  1144.  With  two  plate.s. 
—  Kailliet.— £'/m.  de  Zcoloyie—has  changed  the  specific  name  adopted  by  these  two 
authors,  because  it  had  been  previously  applied  by  Molin  to  another  Filaria.  —  Trasbot. 
Soc.  Centr.  de  Med.  Veterinaire.  Recueil  de  Med.  Veterinaire,  1877,  p.  388.  — Megnin. 
Recueil  de  Med.  Veterinaire,  1878,  p.  1151. 

-  Bernard  states  that  he  has  seen  the  disease  among  Spanish  Horses— Journ.  de  Med. 
Veter.  Militaire,  1877,  p.  709. 

■'  Trasbot.  Art.  Himorrhwjk.  Nouv.  Diet.  Prat,  de  Med.  de  Chir.  et  d'Hyg. 
Veter.,  IX.,  1871,  p.  54. 
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Horses  of  the  Steppe  breed  ;  Ercolani  states  that  Sibald,  in  his  Histoire 
KaturcUc  du  CJicral,  aflBrms  that  he  has  often  observed  it  on  the  white 
Horses  of  Tartary.  Leblanc,  sen.,  declared  at  the  Veterinary  Society, 
in  the  short  discussion  that  followed  the  reading  of  the  interesting  paper 
of  Salle,  that  he  had  observed  it  on  one  of  the  Russian  Horses  brought 
to  the  Universal  Exhibition  (held  at  Paris)  in  1867  ;  and  on  that  occa- 
sion the  man  who  accompanied  these  animals  informed  him  that  it  was 
frequent  in  that  country.  Leblanc  also  remembered  that  Barthclemy, 
sen.,  had  often  seen  it  in  Germany,  during  the  campaigns  of  the  First 
Empire,  among  Horses  from  the  Steppes.  And  observations  recently 
made  in  Austria  by  Leymacher,  when  he  was  detached  at  Laybach  in 
Illyria,  to  receive  the  Hungarian  Horses  purchased  by  the  French 
Government,  and  those  collected  by  Salle  and  Naudin  shortly  after- 
wards, when  these  horses  had  been  sent  to  regiments,  all  testify  that 
the  cutaneous  haemorrhage  is  a  malady  special  to  Eastern  breeds.  In 
fact,  this  ha)morrhage  has  been  observed  from  remote  antiquity  on 
Tartar  Horses,  including  those  which  the  inhabitants  of  the  Middle 
Kingdom  have  designated  celestial,  and  it  is  manifested  now  almost 
uniquely  on  those  of  the  Russian  steppes  and  of  Hungary,  which  are 
apparently  the  descendants  of  the  first.' 

(I  have  seen  this  cutaneous  haemorrhage  in  North  China,  affecting 
Horses  from  India.  I  have  also  observed  it  among  Arab  Horses  in 
Syria.  In  some  cases  the  bleeding  has  been  somewhat  profuse,  and 
sufficient  to  stain  the  ground  upon  which  the  animals  stood  ;  but  it  did 
not  apparently  injure  them,  the  only  inconvenience  experienced  being 
when  the  tumours  formed  on  the  back  where  the  saddle  rests. 

I  am  not  aware  that  the  affection  has  been  witnessed  in  England, 
except  among  the  Hungarian  Horses  which  were  purchased  for  trial  in 
our  cavalry  a  few  years  ago — a  number  of  cases  of  this  cutaneous 
bleeding  occurring  among  them  during  the  first  two  years  after  their 
arrival.) 

Now  that  we  can  attribute  this  affection  to  a  parasite,  it  must  be 
admitted  that  its  geographical  localization  is  related  to  the  distribution 
of  this  Nematode.  But  we  know  nothing  of  its  migrations,  but  only 
of  its  last  habitat — the  subcutaneous  connective  tissue.  It  is  possible 
that  the  embryos  have  to  undergo  evolution  external  to  the  body ;  for 
it  may  be  mentioned  that  Railliet  unsuccessfully  injected  a  somewhat 
large  number  of  these  embryos^ — extracted  from  the  body  of  a  Filaria 
— into  the  subcutaneous  connective  tissue  of  an  old  Mare. 

Diagnosis,  Prognosis,  Treatment. — The  peculiar  physiognomy  of 
this  affection  should  not  allow  it  to  be  mistaken  for  any  other. 

The  different  authorities  are  nearly  unanimous  as  to  its  benignity. 
There  is,  therefore,  little  need  for  resorting  to  treatment,  all  that  is 
required  being  merely  washing  off  the  blood  and  keeping  the  skin- 
clean.     In   the   exceptional  instances  in  which  debility  is  induced,  a 
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tonic  and  fortifying  regime  must  be  adopted.  The  only  measure  to  be 
recommended,  is  abstention  from  work  that  necessitates  the  applica- 
tion of  harness  to  parts  on  which  the  eruption  is  seated. 

Article  II.— Summer  Sores  of  Horses. 

Synonyms,  History. — Estival  Sores,  Granular  Sores,  Granular  Der- 
matitis. We  owe  to  H.  Bouley^  the  first  description  of  this  affection,  in 
1850.  He  considered  it  to  be  a  particular  complication  of  cutaneous 
wounds,  under  the  influence  of  the  heat  of  summer;  and  this  opinion 
was  for  a  long  time  current.  In  1868  Eivolta-  clearly  indicated  the 
parasitic  nature  of  these  wounds ;  but  his  observations  remained 
unsupported  until  a  few  years  ago,  when  Laulanie"  confirmed  them  ; 
and  now  it  seems  to  be  well  established  that  the  '  summer  sores  '  ought 
to  be  ascribed — at  least,  in  a  great  number  of  cases — to  the  presence 
of  a  larval  Nematode  in  the  substance  of  the  skin. 

Symptoms. — The  '  summer  sores  '  have  been  considered,  up  to  the 
present  time,  as  a  complication  of  ordinary  wounds,  due  to  the  hot 
weather  of  summer.-*  Therefore  at  their  commencement— such  as  we 
know  it — they  do  not  offer  anything  special  in  their  character.  When 
they  begin  to  attract  attention,  they  show  a  tendency  to  spread,  and 
are  covered  with  a  soft,  pulpy  layer ;  the  granulations  are  of  a  reddish- 
brown  colour,  and  separated  from  each  other  by  furrows  full  of  serous 
pus,  or  of  the  pulpy  matter  that  covers  the  whole.  The  centre  of  the 
sore  is  soft,  and  easily  penetrated  by  the  finger,  and  in  the  middle  of 
the  spongy  granulations  are  formed  granules  of  a  yellow  colour,  com- 
posed of  fibrous  and  calcareous  matter.  If  this  be  removed,  in  press- 
ing the  exuberantly  granulating  surface  above  the  level  of  the  skin,  *  on 
section  there  will  be  exposed  a  multitude  of  these  concretions,  which 
give  to  the  tissue  the  aspect  of  a  section  of  hepatized  lung,  the  seat 
of  a  tubercular  infiltration  '  (H.  Bouley). 

The  volume  of  these  granules  varies  between  that  of  a  grain  of 
millet  and  a  pea.  Some  are  superficial,  and  easily  lifted  out  by  simple 
scratching  ;  while  others  are  deeper,  and  are,  as  it  were,  encrusted  in 
the  indurated  tissue  of  the  granulations. 

At  first  irregular  in  their  form,  the  sores,  in  extending,  gradually 
assume  a  circular  contour ;  their  diameter  is  variable,  but  is  generally 
limited  to  three  or  four  centimetres,  though  some  may  be  a  decimetre. 

^  H.  Bouley.  D'line  VariHi  particuli^re  d' inflammation  <lc  la  Peait,  etc.  Recueil 
de  Med.  Veter.  Pratique,  1850,  p.  45. 

-  Rivdlta.  Natura  ParaMaria  di  alcuni  Fibromi  e  dcJh,  P.'ioriasix  Estivale,  etc. 
II  Medico  Vetfiinario,  18()8,  p.  241  ;  and  Journal  des  Veter.  du  Midi,  1868,  p.  578. 

^  Laulanie.     Bull,  de  la  Soc.  Cent,  de  Mt^d.  Vfiterinaire,  1884,  p.  72. 

■•  Besides  the  works  of  H.  Bouley,  see  more  particularly:  Quin.  Den  plaits  Granu- 
Itmen  ou  Plaits  ,1' Ett.  Journ.  de  Med.  Veter.  Miiitaire,  II.,  1863,  pp.  88  164.  —Key. 
JJtx  Plaiex  GrantikuHcn,  Furonciileusts,  ou  Plaits  d'Etd.  Journ.  de  Mel.  Veter.  de 
Lyon,  1864,  p.  5S7.  —  Minette.  De  Plaits  Estivaks.  Journ.  de  Med.  Veter.  Miii- 
taire, XII.,  1874,  p.  280,  etc, 
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They  have  no  particular  seat,  but  may  be  found  on  any  part  of  the 
body,  and  especially  on  those  regions  which  are  most  exposed  to 
wounds — as  has  long  been  observed — such  as  those  on  which  harness 
rests,  and  the  extremities  of  the  limbs. 

One  of  their  constant  characters  '  is  the  ardent,  insupportable 
pruritus  w^hich  never  allows  the  animal  a  moment's  rest,  but  compels 
it  to  rub,  tear,  and  devour  with  its  teeth,  to  the  complete  destruction 
of  the  sore  in  which  the  itching  is  experienced '  (H.  Bouley). 

Duration,  Complication,  Prognosis. — These  sores  are  remarkable 
for  their  tenacity,  as  it  is  quite  exceptional  to  see  a  spontaneous 
recovery  with  the  termination  of  the  summer  heat.  The  duration  is 
always  long,  and  it  appears  to  be  increased  by  the  rubbing  to  which 

the  animal  subjects  them ; 
and  it  often  requires  two, 
three  or  more  months  to 
control  them,  or,  at  least, 
to  effect  their  disap- 
pearance. And  sometimes 
their  cure  is  only  momen- 
tary, as  they  break  cut 
again  the  following  sum- 
mer, on  the  return  of  hot 
weather. 

It  is  their  resistance  and 
their  duration  that  consti- 
tutes their  gravity ;  while 
the  damage  they  receive 
from  the  patient  itself  may 
seriously  complicate  them, 
according  to  their  anato- 
mical situation.  We  have 
seen  open  synovial  sheaths 
and  exfoliation  of  tendons 
brought  about  in  this  way. 
Pathological  Anatomy. 
— The  particular  tissue  im- 
plicated in  the  sore  is  not  so  superficial  as  its  appearance  might  indi- 
cate ;  for  it  often  extends  beyond  the  thickness  of  the  skin,  and  involves 
the  subcutaneous  connective  tissue ;  in  this  way  it  forms  a  slightly 
diffused  tumour,  greater  in  extent — sub-epidermically — than  the  cuta- 
neous denudation. 

In  the  pathological  tissue,  there  must  be  distinguished  the  special 
granules  and  the  neoplasy  englobing  them.  The  latter  is  the  result  of 
an  inflammatory  process,  the  intensity  of  which — according  to  Laulanie 
— appears  to  depend  upon  the  period  of  the  year  in  which  the  sore  is 


Via.  110. — Section  of  a  fragment  of  tlie  skin  of  a 
Horse,  showing  the  lesions  of  granulai-  dermitis  : 
after  a  preparation  by  LanUinie  ;  magnified 
twenty  diameters. — Railliet  (inedited). 
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examined.  In  winter,  this  observer  has  found  the  derma  very  much 
thickened,  and  in  a  manner  sclerous ;  but  in  summer  the  alterations 
may  have  a  sub-acute  character  —  the  derma  being  infiltrated  with 
embryonic,  and  more  particularly  fibro-plastic,  elements,  abundantly 
interposed  between  the  connective  or  fibrous  tissue  fasciculi ;  in  both 
conditions  the  smaller  arteries  are  in  process  of  obliteration.  The 
caseous  masses  of  the  granules  are  surrounded  by  a  disjunctive  zone — 
the  elements  of  which  are  more  or  less  altered  by  the  caseification 
changes,  and  by  a  fibrous  circle  undergoing  fibrous  evolution. 

The  granules  are  composed  of  a  caseous  or  calcareous  mass,  and  are 
especially  interesting  from  the  presence  in  their  centre  of  a  Nematode, 
or  its  debris ;  or  merely  the  spiroidal  space  it  occupied,  and  which  is 
now  only  an  irregular  cavity  with  broken  outlines.  Eivolta — who  has 
been  able  to  study  these  granules  at  the  commencement  of  their 
formation — has  succeeded  in  isolating  this  Helminth,  which  had  also 
probably  been  seen  by  Ercolani  and  Semmer.^ 

It  is  a  very  fine  Worm  which  may  attain  a  length  of  3  mm.,  and 
the  head  of  which  is  sometimes  a  little  distinct  from  the  body  ;  the 
tail  is  attenuated,  terminated  in  a  point,  and  margined  by  fine  notches. 
Tlie  mouth  is  orbicular,  and  appears  to  be  provided  with  lips.  A  short 
distance  from  the  head  is  seen  an  opening.  The  anus  is  placed  at  the 
point  where  the  body  becomes  attenuated  to  form  the  tail.  The  skin 
is  delicately  striated  transversely. 

This  is  evidently  a  larval  Nematode.  Eivolta  has  recently  proposed 
to  name  it  the  Dcrniofilaria  irritans,  but  Eailliet  has  rightly  reduced 
this  designation  to  that  of  Filaria  irritans  Eiv. 

Etiology. — Investigations  are  not  yet  sufficiently  numerous  to  allow 
it  to  be  aflirmed  that  every  granular  or  summer  soi'e  must  be  due  to 
this  Nematode.  But  the  discovery  of  this  element  perfectly  accounts 
for  the  physiognomy  of  the  affection — its  periodicity,  disappearance  in 
winter,  explosion  in  summer— related  to  '  the  natural  congestion  result- 
ing from  the  increase  in  temperature ;  so  that  the  parasitic  granules, 
placed  in  the  centre  of  the  tissue  which  has  become  more  irritable, 
develop  the  first  movement  in  the  chronic  inflammation  that  is 
accompanied  by  pruritus,  which  induces  the  animal  to  scratch  itself. 
Hence  the  excoriations  and  the  sores,  which  are  all  the  more  obstinate 

1  Riviilta.  Giornale  di  Anat.,  Fisiol.  e  Patol.  degli  Auimali,  1884.  —  Ercolani  has 
met  with  the  embryos  of  the  Nematode  in  a  Horse  on  which  were  umoihcated  crusts  about 
a  centimetre  broad,  and  veiy  adherent  by  their  dejp  surface,  which  was  attenuated  to  a 
kind  of  pedicle  hxed  in  the  derma.  These  crusts — which  ilnplica^ed  the  entire  thick- 
ness of  the  bkin — were  localized  on  the  lower  surface  of  the  body  along  the  linca  alba, 
where  were  also  seen  many  bare  patches,  and  others  on  which  the  hair  had  grown  again, 
but  was  white.  The  deep  portion  of  each  crust  looked  like  a  white  matted  tissue,  and 
was  composed  of  a  loose  connective  tissue,  in  the  midst  of  which  were  the  very  minute 
Nematodes.  Ercolani  characterized  them  as  keeping  the  caudal  extremity  doubled  under 
the  body,  and  making  frequent  movements  of  abduction  {Xuovi  etementi  ttorko- 
praiici  di  Med.  Veteriuaria,  Bologna,  1859).  Semmer  reports  having  found  nunierou.s 
Nen\atodes  between  the  derma  and  epiderma,  in  a  horse  affected  with  a  dermatosis  which 
was  cuQaidcred  to  be  a  psoriasis  (Oesterr.  Vierteljahresschrift,  1871,  p.  179). 

17—2 
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as  the  denuded  derma  is  more  impressionable,  and  the  more  readily 
submits  to  the  irritatiug  effects  of  the  granules  '  (Laulanio). 

With  regard  to  the  ineflficacy  of  treatment,  this  is  owing  to  the  deep 
situation  of  the  parasite,  which  is  protected  by  the  caseous  mass 
surrounding  it. 

Its  mode  of  introduction  is  still  unknown.  Eivolta  admits  that  it 
penetrates  the  integument  from  without  to  within,  and  he  ascribes,  as  a 
predisposing  influence,  the  uncleanliness  of  the  animals  and  the  stables. 
Megnin^  has  even  affirmed  —  though  without  proof  to  support  the 
statement— that  the  Nematodes  of  the  sores  are  only  the  embryos  of 
the  Oxyuris  ciirvula  Rud.,  an  intestinal  parasite  of  the  Horse.  But, 
as  Eailliet  has  remarked,  the  parasites  of  the  '  summer  sores '  occupy 
the  centre  of  the  granules,  and  it  is  consequently  difficult  to  admit 
that  they  are  only  an  epiphenomenon,  the  granules  themselves  con- 
stituting the  essential  element  in  these  wounds.  It  is  probable  that, 
according  to  Laulanie,  the  parasite  is  introduced — in  the  form  of  ovum 

into  the  digestive  tract,  and  subsequently  penetrates  into  the  blood 

circulation. 

Besides  the  parasitism,  a  preponderant  influence  has  been  attributed 
to  the  summer  heat ;  and  it  has  been  admitted  that  it  causes  the  drying- 
up  of  the  pus,  and  the  union  of  its  corpuscles  in  the  form  of  concretions. 
Friction  has  also  been  considered  as  very  important  in  this  etiology. 
The  malady  is  more  frequent  in  hot  countries — Algeria  and  Italy,  for 
instance — and  the  Ass  appears  to  be  more  exposed  to  it  than  the  Horse, 
the  extremities  of  the  limbs  being  chiefly  attacked  in  that  animal. 

(This  granular  dermatitis  is  the  disease  which  is  so  frequent  and  so 
troublesome  in  India,  where  it  is  known  as  '  Barsatti,'  and  has  been 
the  subject  of  much  writing  and  discussion.  The  granules,  from  their 
being  generally  calcareous,  have  been  termed  '  Kunkurs.'  The  nature 
of  the  malady  has  been  much  disputed  among  our  army  veterinary 
suro'eons  who  have  studied  it  in  that  counti-y,  some  asserting  that  it 
was  merely  a  simple  sore,  rendered  indolent  by  the  heat  and  moisture, 
others  declaring  it  to  be  of  a  malignant  nature,  and  others,  again,  as 
due  to  a  fungus.  I  am  not  aware  whether  it  has  been  seen  in  Egypt, 
South  Africa,  or  Australasia ;  and  I  do  not  think  it  has  ever  been 
witnessed  in  England,  where  the  climate  would  be  inimical  to  its 
existence.) 

Treatment. — An  essential  indication  in  the  treatment  is  to  prevent 

1  Me'Miin.  Bull,  de  la  Soc.  Cent,  de  MAi.  Vott'iiiiaire,  1884,  p.  76  ;  L"Eleveur, 
1885,  p.°480.  —  This  assertion  ot"  Megnin  may  have  been  inspired  by  an  observation  of 
Pflng  ^Rtv.  f.  Thieiheilkunde  und  Thierzucht,  June,  1881),  relative  to  a  Horse  that  had 
numerous  thick  crusts  at  the  base  of  its  tail,  which  were  very  pruriginous.  These  crusts 
contained  the  ova  of  the  Oxyuris  ciirvuta  at  different  stages  of  development,  the  para- 
site itself  being  found  in  the  ffeces.  Pflug  thought  that  the  Oxyures  of  the  rectum 
induced  acute  piuiilus  of  the  anus,  which  causfd  the  Horse  to  rub  itself,  and  so  to  lead 
to  the  depuhition  of  the  ova  on  the  walls  <f  the  stable,  whence  they  would  be  taken 
up  by  the  hairs  of  the  tail  ;  they  would  tlien  pr<jdnce  embryos  which  would  continue  to 
live  under  the  protection  of  the  crusts,  and  with  the  help  of  the  warmth  of  the  skin. 


CUTANEOUS    HELMINTHIASES.  261 

the  animal  yielding  to  the  pruritus  that  maddens  it ;  and  with  this 
object  in  view,  means  of  restraint  are  employed,  the  nature  of  which  is 
subordinate  to  the  situation  of  the  sore. 

Many  agents  have  been  tried  in  the  treatment  of  the  sores,  but  the 
majority  of  them  have  proved  of  no  value.  Among  those  which  have 
most  frequently  failed,  has  been  continuous  irrigation  with  cold  water, 
recommended  by  Quin  when  the  seat  of  disease  permitted.  The  samfe 
authority  has  counselled  frictions  of  glycerine,  but  these  two  methods 
of  treatment  have  to  be  employed  for  a  long  time — fifteen  days,  at 
least.  Caustics  constantly  fail,  though  Eey  obtained  excellent  results 
from  the  yellow  sulphuret  of  arsenic,  or  orpiment,  in  powder.  He 
took  up  some  of  this  on  the  moistened  end  of  his  finger,  and  spread  an 
imperceptible  layer  over  the  sore.  One  application  was  suflicient ;  the 
pruritus  completely  ceased,  the  wound  dried,  and  a  scab  formed  that 
became  detached  in  eight  or  ten  days,  leaving  a  simple  wound,  which 
rapidly  cicatrized. 

Blaise-  has  had  equal  success  with  ether,  chloroform,  and  iodoform, 
with  which  he  dressed  the  surface  of  the  sore  for  about  ten  minutes 
every  twenty-four  or  forty-eight  hours — applying  a  protective  layer  of 
collodion  over  it.     The  cure  was  complete  in  about  fifteen  days. 

Following  this  afi"ection,  may  be  placed  the  filariasis  observed  among 
a  ^ large  number  of  horses  belonging  to  a  cavalry  regiment,  by  Baru- 
chello.-  It  was  seated  almost  exclusively  beneath  the  hairs  on  the 
withers,  on  the  neck,  beneath  the  forelock,  and  at  the  base  of  the  tail ; 
and  it  was  manifested  during  the  spring  and  summer.  It  consisted  of 
small  dark-gray  tumours— isolated  or  confluent — varying  in  size  from 
that  of  a  millet-seed  to  a  pigeon's  egg.  These  tumours  soon  softened 
in  their  centre,  which  became  yellow,  ruptured,  and  allowed  pus  to 
escape.  This  suppuration  was  followed  by  sloughing  of  a  portion  of 
the  skin,  with  the  hairs  covering  it,  from  which  resulted  slightly 
ulcerated  surfaces  secreting  pus  or  serum.  There  was  no  pruritus,  but 
only  a  certain  amount  of  sensibility  on  pressure. 

In  the  pus  of  these  tumours,  Baruchello  discovered  a  great  number  of 
extremely  slender  agamous  Nematodes,  from  2  mm.  to  5  mm.  in 
length,  and  the  most  developed  of  which  were  enlarged  at  their 
cephalic  extremity,  or  terminated  in  a  blunt  point,  in  the  centre  of 
wliich  there  was  an  orbicular  mouth,  apparently  provided  with  lips. 
The  body  gradually  became  attenuated  to  the  tail,  which  had  the  anus 
at  its  base.  Some  of  them,  shorter  and  thicker,  had  the  cephalic 
extremity  less  distinct,  had  no  caudal  point,  and  the  anus  was 
terminal ;  these  continued  their  development  in  water,  and  realized 
the  preceding  form.  There  were  also  intermediate  states.  These 
Worms  were  somewhat  active,  and  could  withstand  desiccation, 
becoming  lively  again  on  being  brought  into  contact  with  water. 

A  cure  was  effected,  principally  by  the  application  of  an  ointment 

^  Blaise.  De  la  Dermite  Gramileu-se.  Journ.  de  Med.  et  de  Pharm.  de  I'Algerie 
1885,  p.  174. 

-  L.  Baruchello.  Uii  altra  forma  difilariasi  del  Cavallo.  Giorn.  di  Veter.  Militare, 
II.,  1889,  p.  122. — Idem.  Co7itributo  alio  stiulio  delle  Jilariasi  nel  Cavallo.  Ibid., 
IV.,  1891,  p.  17. 
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composed  of  vaseline,  2,000  grammes ;  flour  of  sulphur,  400 
grammes;  saturated  alcoholic  solution  of  crystallized  carbolic  acid, 
120  grammes  ;  corrosive  sublimate  in  solution  in  q.s.  of  glycerine, 
12  to  25  grammes. 

Three  horses  attacked  with  this  filariasis  fortuitously  died  during 
the  course  of  the  disease,  and  in  their  peritoneal  cavity  were  found 
a  very  large  number  of  Filaria  ixipiUosa  Eud.  For  this  reason, 
Baruchello  was  inclined  to  believe  that  this  cutaneous  Helminthiasis 
is  due  to  the  embryos  of  this  Filaria. 

The  veterinary  surgeons  of  the  I'^nglish  army  in  India  are  very  often 
troubled  by  a  skin  disease  (of  Horses),  which  is  extremely  refractory  to 
treatment.  Very  pruriginous,  it  causes  much  irritation,  shedding  of 
the  hairs,  wrinkling  and  thickening  of  the  skin,  and  an  abundant 
formation  of  scurf;  while  the  rubbing  and  gnawing  induced  by  the 
itching  tends  still  more  to  increase  the  alteration  in  the  skin.  The 
disease  is  usually  manifested  on  the  sides  of  the  neck  and  shoulders, 
on  the  chest,  and  at  the  base  of  the  tail.  Its  nature  is  not  well 
known,  and  numerous  hypotheses  have  been  formed  on  the  subject. ^ 
In  18(S4,  Gunn  reported  that  he  had  found  a  parasitic  Worm  every 
time  he  examined  the  crusts  which  appear  in  the  course  of  the 
affection,  but  the  description  he  gave  of  the  parasite  is  absolutely 
obscure. 

It  may  be  added  that  *  Cobbold  has  described,  under  the  designation 
of  PcJodcra  Axei,  a  Worm  found  by  Professor  Axe  in  the  hoofs  of 
horses  affected  with  "  seedy  toe  ";  but  we  are  of  opinion  that  this  is 
a  thread-worm  found  in  manure,  and  has  no  connection  with  the 
disease  '  (Eailliet). 

Art.  III.— Dracontiasis  (Filaria  of  Medina). 

The  Filaria  of  Medina  {Filaria  Medincnsis  Linn.,  DracKitcitlus 
Fersanivi  Kaempfer)  is  chiefly  known  as  a  parasite  of  Man.  It  has, 
nevertheless,  been  sometimes  found  in  other  animals,  among  which  are 
the  Dog,  Horse,  and  perhaps  the  Ox.  It  has  been  very  often  named 
the  Dragonneau  {Draaincidus),  and  hence  the  designation  Dracontiasis 
given  to  the  disease  it  determines.  In  the  adult  state,  the  female  only 
is  known. 

It  is  a  white  Worm,  on  the  average  from  50  to  80  centimetres  long, 
and,  according  to  certain  authorities,  it  may  attain  a  length  of 
4  metres  (more  than  12  feet).  Its  diameter — uniform  throughout- — 
varies  between  -5  mm.  and  1-7  mm.  The  anterior  extremity  is  rounded, 
and  shows  a  ccplialic  shield — an  irregular  surface,  elongated  trans- 
versely, which  has  the  mouth  in  its  centre  in  the  form  of  a  triangular 
slit,  having  at  its  margin  two  papilke — one  dorsal,  the  other  ventral — 
and  behind  the  latter,  on  the  border  of  the  shield,  are  six  other  papilla?, 
nearly  equidistant.  The  posterior  extremity  terminates  in  a  blunt 
point,  at  most  1  mm.  in  length,  curved  like  a  hook  on  the  ventral 
surface.  The  digestive  apparatus  is  very  developed  in  young  indi- 
viduals, but  is  atrophied  in  adults,  being  empty  and  reduced  to  a 
slender  tube  that  gradually  disappears  behind,  without  opening  into  an 

^  P.  Adams.  Quarterly  Journal  of  Veterinary  Science  in  India,  1883.  —  W.  D. 
Ounn.     The  Veterinary  Journal,  November,  1884,  p.  315. 
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anus.  The  cavity  of  the  body  is  almost  completely  occupied  by  a 
uterus  gorged  with  ova  and  embryos.  The  latter — hatched  in  myriads 
in  the  body  of  the  female — can  only  escape  by  rupture  of  the  Worm ; 
the  vagina  and  vulva,  which  were  doubtless  present  in  early  age,  have 
completely  disappeared.  These  embryos  measure  -50  mm.  to  -75  mm. 
long,  and  15  ,a  to  25  ,a  in  diameter ;  they  are  cylindrical,  scarcely 
attenuated  in  front,  but  in  the  posterior  third  of  their  length  they  taper 
to  a  very  fine  tail. 

The  Filaria  of  Medina  is  special  to  hot  countries.  In  Asia  it  is 
obsen-ed  not  only  at  Medina,  but  throughout  nearly  the  whole  of 
Arabia  and  in  India.  In  Africa  it  is  common  on  the  coast  of  Guinea, 
hence  the  name  Guinea  Worm  given  to  it  by  the  English  ;  it  has  also 
been  observed  in  Upper  Senegal,  and  more  especially  in  East  Africa— - 
Abyssinia,  Nubia,  Egypt,  Kordofan,  Darfour,  and  Senaar.  It  was 
introduced  into  South  America  by  the  negroes  at  the  time  of  the 
treaty,  and  it  has  become  endemic  in  Guiana  and  some  localities  in 
Brazil. 

This  Worm  is  found  in  the  subcutaneous  connective  tissue,  and  in 
Man  is  met  with  chiefly  in  the  legs  and  feet  ;  though  sometimes  it  is 
also  seen  on  the  head,  neck,  trunk,  hands,  and  even  in  deep-seated 
organs.  Usually  rolled  up  in  a  spiral  manner,  it  causes  the  formation 
of  superficial  tumours,  which  are  occasionally  very  painful,  and  most 
frequently  become  abscesses.  A  certain  number  of  observations  have 
established  the  fact  that  it  can  also  develop  in  the  Dog,  Horse,  and  Ox, 
among  the  domesticated  animals. 

DoG.i — The  Filaria  of  Medina  has  been  observed  in  the  Dog  in  the 
last  century,  by  Doerssel  at  Buenos-Ayres  and  Cura9ao.  Smyttan, 
Forbes,  and  Griffith  have  seen  it  in  India,  and  Clot-Bey,  Pruner-Bey, 
and  Junes  and  Plot  in  Egypt.  We  borrow  from  Eailhet  the  following 
symptomatology  : 

'  The  Filaria  JSIcdinensis  is  most  frequently  met  with  on  the  Hmbs  ; 
it  is  located  in  the  subcutaneous  connective  tissue,  parallel  with  the 
long  bones,  and  more  rarely  in  the  superficial  portions  of  the  inter- 
muscular connective  tissue. 

'  The  Worm  first  manifests  its  presence  by  the  development  of  an 
oblong,  flattened  tumour,  feeling  to  the  touch  like  a  skein  of  thick 
twisted  cord.  This  tumour  is  indolent  at  the  beginning,  and  sometimes 
forms  a  very  apparent  prominence  ;  it  gradually  becomes  painful,  often 

^  Doerssel,  quoted  by  B.  Hussera.  Aamnerkinrjen  betrefende  den  Dracunculu^. 
Verhand.  van  het  Genotsch.  te  Vlissingen,  2.  Deel.  Middelburg,  1771,  p.  454.  — 
G.  Smyttan.  On,  Dracuncidus.  Trans,  of  the  Med.  and  Phys.  Society  of  Calcutta,  I., 
1825,  p.  179.  —  Clot-Bey.  Apen-ti  sur  le  Vtr  Dra>jonntan  obserre  tn  Ef/ypte.  Mar- 
seilles, 1830,  pp.  8,  19.  —  D.  Forbes.  Trans,  of  the  Med.  and  Phys.  Soc.  of  Bombay, 
I.,  1833,  p.  215  ;  and  Madras  Quart.  Jour,  of  Med.  Science,  1837.  —  Pruner.  Die 
Krankheiten  def  OrieiiU  voin  Standpunkt  der  Venjl.  Xosolofjie  betrnchtet,  1847,  p.  250. 
—  G.  X.  Griffith.  DrarAincultis  Medinemis  in  a  Do(j.  The  Veterinary  Journal, 
XXVII.,  1883,  p.  317.  —  W.  Junfes,  quoted  by  R.  Blanchard.  Tr.  de  Zoohgie  Midi- 
cede,  II.,  1890,  p.  37.  —  Railliet  (Piot).  Bull,  de  la  Soc.  Cent,  de  M^d.  Veterinaire, 
1889,  p.  167. 
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to  such  a  degree  that  the  Dog  threatens  to  bite  when  an  attempt  is 
made  to  explore  the  diseased  region.  The  animal  becomes  restless  and 
agitated,  lying  down  and  getting  up  every  instant,  licking  the  tumour, 
and,  indeed,  manifesting  all  the  signs  of  a  most  intense  local  pain. 

'  Then  there  occur — at  a  variable  point  of  the  tumour — one  or  more 
small  abscesses,  which  soon  open,  and  give  issue  to  a  small  quantity 
of  purulent  serosity.  The  wound  becomes  fistulous,  and  in  time  gives 
exit  to  the  Worm,  one  of  the  extremities  of  which  protrudes  from  the 
opening.  Sometimes  abscess  takes  place  some  distance  from  the 
tumour,  and  then  the  inflexions  of  the  Filaria  can  easily  be  followed 
beneath  the  skin,  as  it  has  passed  through  the  connective  tissue  without 
producing  any  marked  degree  of  inflammation  on  its  course.  Tlie  pain 
— no  doubt  caused  by  the  movements  of  the  Worm— does  not  seem  to 
be  constant ;  for  varying  periods  the  Dog  remains  quiet,  but  at  other 
times,  on  the  contrary,  it  utters  painful  howls,  and  furiously  licks  the 
wound,  sometimes  seizing  the  worm  by  its  teeth  and  trying  to  extract  it, 
though  the  suffering  this  entails  compels  it  to  desist.  However,  one  of 
the  Dogs  that  Plot  attended  succeeded  in  freeing  itself  from  one  of  the 
parasites  by  gradual  traction,  the  inflammation  assisting  the  operation. 

'  In  Man,  rupture  of  the  Filaria — which  at  times  happens  during 
extraction — is  a  very  grave,  often  a  fatal,  accident.  It  does  not  appear 
to  be  so  with  the  Dog,  as  the  Worm  simply  retracts  within  the  wound 
without  the  pain  or  inflammation  being  increased,  the  parasite  ulti- 
mately appearing  at  the  same  fistulous  opening,  or  it  makes  a  new 
passage  for  itself  through  the  integument.' 

The  number  of  Filaritc  found  in  the  same  individual  varies  from  one 
to  five. 

HoKSE.i — The  Filaria  Mediiicnsis  has  been  observed  in  the  Horse  by 
Clarkson  in  1837,  Fleming  in  1861,  and  Burke  in  1882.  In  each  of 
these  instances  the  Worm  was  situated  in  one  of  the  hmbs — at  the 
lower  part  of  the  posterior  pastern  in  Clarkson's  case,  at  the  external 
aspect  of  the  hock  in  Fleming's,  and  below  the  carpus  in  Burke's. 
The  presence  of  the  parasite  was  at  first  shown  by  lameness,  then  by 
an  abscess,  recovery  following  extraction  of  the  Worm. 

(In  the  case  referred  to  as  reported  by  me,  the  Horse  was  ridden  by 
myself  during  the  campaign  in  North  China  in  1860.  It  was  an 
Australian  Horse,  and  had  been  for  some  time  in  India  before  accom- 
panying the  expedition  to  China ;  and  as  the  symptoms  did  not  appear 
until  the  summer  of  1861,  infestation  might  have  occurred  in  China, 
the  Horse  having  left  India  a  year  previously.  A  sv.elling  showed 
itself  outside  the  left  hock,  at  the  head  of  the  metatarsal  bone,  and 
there  was  considerable  pain  and  swelling.     As  it  was  supposed  to  be 

^  N.  F.  Clarkson.  Caxt  of  Filaria  Medinenniii  in  the  Horse.  Veterinary  Record,  I., 
1845,  p.  73.  —  G.  Fleming.  Editorial  Note  appended  to  G.  N.  Griffith's  Report  in 
Veterinary  Journal,  XXVII.,  1888,  p.  317.  —  R.  W.  Burke.     In  litt. 
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a  contusion,  fomentations  were  applied  for  some  days,  when  one  morn- 
ing a  Filaria,  about  eighteen  inches  long,  was  discovered  on  the  htter 
behind  the  animal,  and  it  was  then  found  that  the  swelUng  had  burst. 
The  Horse  experienced  immediate  relief,  and  was  fit  for  duty  in  a  day 
or  two,  the  wound  healing  rapidly.  The  Worm  is  now  in  the  museum 
of  the  Dick  Veterinary  College,  Edinburgh.) 

Ox.i — According  to  Avenzoar  and  De  Marchais,  the  Filaria  of  Medina 
often  attacks  the  Ox,  and  the  Arab  physician  even  designates  dracon- 
tiasis  as  the  disease  of  Oxen.  This  is  the  only  information  we  possess 
relative  to  the  presence  of  this  Nematode  in  the  bovine  species. 

Etiology. — Numerous  hypotheses  have  been  framed  to  explain  the 
entrance  of  this  Filaria  into  the  body  of  Man  and  animals.  We  now 
know,  from  the  investigations  of  Fedchenko,  that  the  embryos  of  this 
Worm  find  their  way  into  the  system  of  small  soft-water  Crustacea, 
belonging  to  .the  genus  Cyclops,  and  there  undergo  their  larval  stage 
of  existence ;  there  may  be  as  many  as  a  dozen  parasites  in  the  body 
of  a  single  Cyclops,  without  its  appearing  to  suffer  any  inconvenience. 
It  is  very  probable,  therefore,  that  in  drinking  non-filtered  water  con- 
taining these  Crustacea,  Man  and  animals  become  infested. 

The  Cyclops,  by  reason  of  their  small  size,  may  easily  pass  un- 
perceived,  and  on  arriving  in  the  digestive  canal  they  would  be 
destroyed,  and  the  Filariso  set  at  liberty. 

We  are  reduced  to  suppositions  in  following  their  development. 
Fedchenko  has  failed  in  his  attempts  to  infest  young  Dogs  and  a  Cat, 
by  giving  them  milk  and  water  containing  Cyclops,  in  which  were  the 
larvai  of  the  Filaria.  It  may  be  admitted  that  the  Worm  is  at  first 
a  hermaphrodite,  and  only  become  exclusively  female  in  consequence 
of  the  extreme  development  of  its  uterus — full  of  ova  and  embryos  ;  but 
it  is  very  Likely  that  the  larvae  arrive  at  sexual  maturity  in  the  intestine 
of  Man,  the  Dog,  and  the  Horse,  and  copulate  there.  Then  the  male 
dies  and  is  evacuated  with  the  faeces,  while  the  female  passes  through 
the  intestinal  waU,  to  find  lodgment  in  some  congenial  situation.  In 
a  period  varying  from  eight  months  to  two  years,  it  reaches  its  full 
growth,  and  makes  its  appearance  under  the  skin. 

Treatment. — The  sole  object  of  treatment  is  the  extraction  of  the 
Filaria.  W'ith  regard  to  Man,  the  method  generally  followed  from  the 
earliest  times  consists  in  getting  hold  of  the  Worm,  either  by  incision 
or  through  the  opening  it  makes,  and  rolling  it  gradually  round  a  bit 
of  wood,  or  on  a  roll  of  diachylon.  If  extraction  cannot  be  effected  at 
once,  without  risk  of  breaking  the  Worm,  then  several  days  may  be 
necessary,  the  wood  being  attached  to  the  part  by  means  of  a  bandage. 
Clarkson  and  Burke  have  in  this  way  operated  on  the  Horses  that 
came  under  their  notice. 

^  Avenzoar.  Theisir,  quoted  by  R.  Blanchard,  loc.  cit.  —  De  Marchais.  Voyage  en 
Guin4e,  Paris,  1725-1727,  II.,  p.  136  (Ibid.). 
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But  this  method  is  not  always  practicable  with  the  Dog,  because  of 
the  pain  it  produces,  and  the  indocility  of  the  animal.  It  is  easier  and 
more  convenient  to  incise  the  skin  for  the  entire  length  of  the  tumour, 
and  at  once  enucleate  the  coiled-up  parasitic  mass.  If  the  Worm 
happens  to  be  extended  in  the  form  of  a  subcutaneous  knotted  cord,  it 
can  be  removed  at  different  times  by  repeated  incisions. 

Article  I  Y.— Indigenous  Cutaneous  Filariasis  of  the  Dog.^ 

Eivolta  has  published  an  instance  of  herpetic  disease  in  a  Dog,  due 
to  the  embryos  of  a  Filaria.  This  Dog  had  at  the  upper  part  of  its 
neck,  on  one  side  only,  a  moist  ulcero-pustular  patch,  about  4  cm.  in 
diameter,  and  of  a  dark-red  colour.  The  few  hairs  remaining  were 
erect,  and  matted  together  by  crusts.  Pressure  caused  a  purulent 
matter,  mixed  with  blood,  to  exude  from  this  surface ;  this  fluid,  on 
microscopical  examination,  was  found  to  contain  the  embryos  of  Nema- 
todes, the  tails  of  which  executed  very  energetic  movements.  These 
embryos  were  also  very  numerous  under  the  crusts  and  in  the  pustules. 
The  hairs  had  been  partly  detached  from  their  follicles. 

The  embryos  had  an  orbicular  mouth ;  the  body  was  a  little  attenu- 
ated in  front  and  very  tapering  behind,  where  it  formed  an  exceedingly 
slender  tail.  They  resembled  those  Ercolani  found  in  the  Horse  (see 
p.  '209},  but  they  were  smaller.  Eivolta  considered  them,  without 
plausible  reason,  to  be  the  embryos  of  Filaria  Mediiieiisls.  This  affec- 
tion, which  did  not  affect  the  general  health  of  the  Dog,  yielded  to 
four  or  five  applications  of  mercurial  ointment. 

Siedamgrotzky  has  also  published  a  case  of  dermatosis  in  the  Dog, 
caused  by  Nematodes.  The  animal  had,  on  the  outer  surface  of  all  its 
legs,  small  discrete  pustules  surrounded  by  a  red  circle,  and  also  small 
red  papules,  between  which  the  hairs  had  been  partly  removed  by  rub- 
bing. The  pruritus  was  intense.  In  the  pus  from  each  pustule  were 
found  one,  two,  or  three  Nematodes,  measuring  -4  mm.  to  -7  mm.  long 
and  10  /x  to  25  /i  maximum  breadth.  The  anterior  end  of  the  body  was 
slightly  attenuated  ;  the  posterior  extremity  tapered  into  an  acuminated 
tail,  50  /x  to  80  /x  long.  The  skin  was  very  delicately  striated.  The 
mouth  was  surrounded  by  six  indistinct  lips,  and  was  succeeded  by  a 
cylindrical  oesophagus ;  stomach  muscular  and  rounded ;  intestine 
simple  ;  anus  a  little  in  front  of  the  caudal  point.  The  absence  of 
genital  organs  was  evidence  that  these  were  embryos. 

The  Dog  did  not  pass  any  worms,  either  before  or  after  the  adminis- 
tration of  the  anthelmintic.  In  the  dust  of  the  kennel,  parasites  similar 
to  the  preceding,  but  smaller  and  dried  up,  were  found,  as  well  as  some 
females,  also  desiccated.  The  latter  differed  from  the  embryos  in  their 
dimensions — length  -8  mm.  to  1  mm.,  maximum  breadth  70  //. — by  their 
short  acuminated  tail,  by  the  presence  of  a  vulva  situated  a  little  behind 
the  middle  of  the  body,  and  about  15  oval  eggs  37  /j-  long  and  25  /x 
broad,  containing  indivisible  protoplasm. 

By  simple  cleanliness,  the  affection  disappeared  in  about  three  weeks. 
The  kennel  was  thoroughly  cleansed  and  provided  with  new  litter. 

1  Rivolta.  II  Medico  Veterinario,  1868,  p.  300  ;  and  Journ.  des  Veter.  du  Midi, 
1869,  p.  476.  —  Siedamgrotzl<y.  Bericht  iiber  d.  Veterinjirw.  ini  K.  Sachsen  fiir  1883, 
p.  19. 
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Siedamgrotzky,  in  classing  these  Worms  with  Anguillulae  (thread- 
worms) cites  the  observations  of  MoUer  of  Berlin,  who  met  with  the 
latter  on  the  skin  of  different  mangy  Dogs,  and  on  one  occasion  when 
there  were  no  acari.  The  skin  was  thickened,  depilated,  and  the  seat 
of  an  abundant  desquamation.  Moller  could  not  assure  himself  whether 
the  eruption  was  caused  by  the  Anguillulae,  or  w^hether  they  were 
merely  commensals  living  on  the  pathological  secretions  of  the  skin. 
Leuckart,  quoted  by  Ziirn,  made  a  similar  observation  on  a  mangy  Fox. 

Article  V.— Verminous  Foot-rot  of  Sheep.^ 

Priimers  has  described  a  contagious  disease  that  prevailed  among  Sheep 
in  the  circles  of  Wetzlar,  Coblentz,  Simern,  and  Wissenheim,  and  which 
several  veterinary  surgeons  mistook  for  '  foot-rot  '  [pietin).  According 
to  him,  it  differed  from  that  affection  in  being  seated  on  the  plantar 
surface,  less  frequently  on  the  inner  surface  of  the  claws  ;  while  foot- 
rot  occupies  the  interungual  cleft  and  the  coronet,  and  is  accompanied 
by  a  serous  discharge.  Besides,  this  '  contagious  foot-rot '  [anstekendc 
Klauenfaule)  is  manifested  by  dark-brown  spots,  2  mm.  to  3  mm. 
diameter  at  the  commencement,  but  in  about  ten  or  twelve  days  are 
the  size  of  a  50  centimes  piece ;  the  superficial  horny  layers  are 
destroyed,  and  decomposition  continues  its  perforating  progress.  It 
usually  remains  localized  on  the  sole,  but  it  sometimes  extends  to  the 
fleshy  parts  and  produces  ulcerations. 

A  microscopical  examination  of  the  diseased  horn,  with  a  power  of 
500  or  600  diameters,  discovered  Nematodes,  the  mouth  of  which  was 
horseshoe-shaped,  and  the  caudal  extremity  was  very  acute ;  the  males 
were  smaller  than  the  females.  These  details,  however,  are  too  sum- 
mary to  allow  the  genus  of  this  parasite  to  be  determined. 

This  affection  is  more  frequent  with  Sheep  kept  in  sheepfolds,  than 
on  pasture.  It  is  contagious,  probably  by  means  of  the  litter.  Lambs 
two  or  three  days  old  may  be  attacked,  when  they  remain  with  the  ewes 
in  the  folds. 

It  has  yet  to  be  decided  w'hether  these  Worms  are  merely  commen- 
sals, attracted  from  the  litter  by  the  horn  already  softened  under  the 
influence  of  a  pathological  condition  of  different  origin. 

^  PrumerF.     Archiv  f.  wissenscb.  u.  prakt.  Thierheilkunde,  1885,  p.  30.^). 
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FoK  a  long  time  there  has  been  known  a  cutaneous  affection  which 
often  attacks  Poultry,  Turkeys,  and  especially  Pigeons,  and,  according 
to  Csokor,  sometimes  Geese,  to  which  the  names  Cutaneous  Psorosper- 
mosis, Epithelioina  Contcujiosum,  and  Molluscuiu  Contagiosum  have  been 
given.  It  chiefly  affects  the  head,  and  consists  of  more  or  less  numer- 
ous, round  or  oblong,  yellow,  salient  nodules,  varying  in  size  from  that 
of  a  poppy-seed  to  a  grain  of  maize.  The  largest  are  found  at  the  base 
and  the  commissures  of  the  beak,  around  the  nostrils  and  the  auditory 
meatus,  beneath  the  nasal  mucous  membranes,  at  the  borders  of  the 
eyelids,  and  on  the  face.  On  the  crest  and  barbs  they  form  rough,  yellow 
masses. 

These  nodules,  which  have  at  first  the  appearance  of  the  warts  that 
appear  on  the  hands  of  children,  soon  show  a  central  depression,  and 
contain  a  thick,  atheromatous  matter  of  a  sulphur-yellow  colour. 

With  Pigeons,  the  affection  may  be  diffuse,  and  invade  the  head, 
neck,  inferior  surface  of  the  chest  and  abdomen,  rump,  and  upper  surface 
of  the  wings,  at  the  insertion  of  the  pen-feathers.  The  nodules  may 
ulcerate  spontaneously  or  by  ready  traumatism,  and  exude  a  very  foetid, 
sero-purulent  fluid. 

When  the  disease  is  limited,  the  general  health  does  not  appear  to 
suffer,  and  recovery  may  spontaneously  occur — the  nodules  ceasing  to 
grow,  drying  up,  and  falling  off  in  a  mass  or  in  fragments.  But  the 
malady  generally  extends,  the  Birds  become  emaciated,  the  feathers 
erect,  and  anaemia  and  marasmus  are  the  fore-runners  of  death  ;  which 
is  often  hastened  by  diphtheria — an  ordinary  complication  of  this  affec- 
tion, and  often  mistaken  for  it. 

1  Bollinger.  Virchow's  Archiv.,  LVIII.,  1873,  p.  349.  —  Idem.  Ueberdie  Ursache 
des  Molimcum  con'.a(jiomm  des  Menschen.  Tageblatt  d.  Versammlung  Deutscher 
Naturforscher  und  Aerzte  in  Kassel,  1878,  p.  179;  and  Zeitschrift  f.  Thiermed.  u. 
Vergleich.  Pathologie,  1879,  p.  238.  —  Rivolta  and  Delprato.  UOrnltajatria,  Pisa, 
1881,  p.  2ti9.  —  Csokor.  Epithelioma  contar/io.mm  des  Gtjldgels.  Gesellsch.  d.  Aerzte 
in  Wien,  1883.  —  Pfeiffer.  Beitrd<je  zur  Keimtniss  der  Palho(jenen  Gregariuen.  Zeit- 
schr.  f.  Hygiene,  V.,  1889.  —  Idem.     Die  Profozoen  aAs  Krankheitserrerjtr,  1890,  p.  79. 
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This  disease  of  Birds  is  contagious  from  one  to  another.  If  an 
affected  one  lives  for  some  time  among  healthy  ones,  the  elements  of 
contagion — spread  about  in  roost  or  dove-cot,  or  transmitted  by 
contact — are  not  long  before  they  infest  Birds  in  good  condition. 
According  to  Eivolta,  transmission  will  not  take  place  if  the  morbid 
matter  is  deposited  on  the  skin  of  a  protected  Bird.  But  Pfeiffer  has 
succeeded  in  conveying  it  by  means  of  inoculation,  through  punctures, 
to  Fowls  and  to  Pigeons.  Nodules  appeared  eight  days  afterwards  at 
the  points  of  inoculations,  and  the  disease  spread  from  these  until  it 
reached  the  buccal  cavity,  nostrils  and  ears,  and  more  or  less  obstructed 
these  cavities.  In  Poultry  and  Turkeys  the  malady  has  a  much  less 
tendency  to  invade  the  mucous  membranes. 

Cauterization  with  the  hot  iron  or  chemical  agents  constitutes  the 
usual  treatment.  The  employment  of  oil  of  turpentine  has  proved 
satisfactory  in  this  respect,  and  also  as  a  prophylactic  after  disinfection 
of  the  places  soiled  by  the  diseased  Birds. 

Bollinger  was  the  first  to  ally  this  affection  with  that  known  in  Man 
a,s  Molhiscum  contagiosum  &nd  Ejnthelioma  contagiosa,  and  there  are  cer- 
tainly great  symptomatic  analogies  between  them.  At  the  same  time, 
Bollinger  described  the  presence,  in  the  tumours  which  mark  the 
disease,  of  special  foreign,  parasitic  elements  belonging  to  the  Coccidia  : 
and  Eivolta  and  Silvestrini  first  identified  these  Coccidia  with  the 
Coccidmm  oviforme,  which  infests  the  liver  of  the  Babbit  (see  Hepatic 
psorospermosis).  Later,  Eivolta  grouped  them  as  a  distinct  species, 
which  he  named  Amoeba  croupogcna  or  Psorosperma  croiiposiim,  thus 
confounding  in  a  single  morbid  entity  this  dermatosis  and  the  diphtheria 
of  Birds.  Although  the  question  is  far  from  being  decided,  there  is  a 
general  tendency  to  regard  this  disease  as  a  true  Psorospermosis  or 
Coccidiosis  of  the  skin. 

The  Coccidia  or  Psorospcrmice  oviformcs  constitute,  in  the  class  of 
Sporozoa  (see  p.  4),  an  order  in  which  the  majority  of  the  species 
belonging  to  it  live  as  parasites  in  the  interior  of  epithelial  cells  of  the 
liver,  intestine,  skin,  etc.  At  the  commencement  of  their  development, 
these  Coccidia  form  small  protoplasmic,  regularly  rounded  masses,  which 
are  usually  nucleated.  Gradually  each  of  these  masses  increases  in 
volume,  and  becomes  surrounded  by  a  transparent  membrane — the  cijst 
or  shell — and  rupturing  the  cell  into  which  it  had  penetrated,  it  falls 
into  the  bihary  ducts,  the  intestine,  the  epidermic  layers,  etc.  Thus 
liberated,  the  encysted  coccidium  passes  through  a  phase  of  segmenta- 
tion— its  protoplasm  becoming  condensed,  then  dividing  into  several 
spheres  or  sjwres.  Each  spore,  in  its  turn,  subdivides  into  a  small 
number  of  corpuscles— /rt/c(/"or;)t  corpuscles — which,  meeting  with 
favourable  conditions,  each  becomes  a  new  amaboid  individual  that 
invades  an  epithelial  or  epidermic  cell,  grows  there,  and  re-commences 
the  cycle  of  its  progenitor. 

From  an  anatomo-pathological  point  of  view,  the  tumours  of 
cutaneous  psorospermosis  are  due  to  a  subacute  infiltration  into  the 
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whole  substance  of  the  skin,  causing  hyperplasia  of  the  cells  of  the 
stratum  Malpighii — those  which  are  invaded  by  the  parasite  becoming 
hypertrophied  and  their  nucleus  driven  towards  the  wall,  and  alongside 
of  it  is  the  more  or  less  voluminous  Coccidium,  in  the  form  of  an 
almost  spherical  yellow^  body.  The  invasion  of  the  cells  is  all  the  more 
general  as  they  are  more  superficial,  and  between  them  can  be 
perceived  numerous  falciform  corpuscles  emanating  from  the  adult 
Coccidia. 

This  affection  of  Birds,  like  the  Molluscum  contagiosum  of  Man, 
closely  resembles  the  '  disease  of  the  nipple,'  first  studied  by  Paget,  and 
more  recently  by  "Wickham,  and  that  which  has  been  described  by 
Darrier  under  the  name  of  '  vegetating  follicular  psorospermosis ' 
( psoros2)ennose  folUculaire  cegetante).  These  three  affections  of  Man  are 
caused  by  parasitic  Coccidia.  But  this  subject  is  still  in  the  domain  of 
prehminary  study,  and  we  can  only  accept  with  reserve  what  has  been 
stated  with  regard  to  the  psorospermic  nature  of  the  cutaneous  nodules 
found  on  Fowls. 

Following  tliis  disease,  we  place  that  which  Lendenfeld^  has  observed 
in  Australia  in  lambs,  which  were  attacked  with  it  on  the  feet,  behind 
the  claws,  on  the  lips,  gums,  and  nostrils.  The  malady  resembled 
epithelial  cancer.  The  mucous  layer  of  the  skin  was  inflamed,  the 
papilhe  of  the  derma  hypertrophied,  and  the  horny  layer — very  much 
thickened — covered  the  suppuration  of  the  derma.  The  animal  might 
succumb  to  the  disease  ;  but  cicatrization  might  also  ensue  spontane- 
ously, after  the  horny  layer  had  fallen  off  and  been  replaced  by  a  new 
epidermis  covered  wnth  hair. 

Between  the  strata  of  the  horny  layer,  Lendelfeld  found  granular, 
nucleated  masses,  apparently  parasitic.  He  considered  them  as 
Amoeba,  and  named  them  Amceha  parasitica  ;  he  could  not  differentiate 
them  morphologically  from  another  species  of  Amoeba — A.j^riiiceps  Ehr. 
— common  in  fresh  water.  He  was  able  to  grow  them  in  an  aquarium, 
and  imagined  that,  penetrating  the  epidermis  by  sores  that  the  Sheep 
had  upon  them,  these  Amoeba  multiplied  rapidly  and  provoked  an  acute 
irritation. 

1  R.  von  Lendelfeld.  Xote  on  the  apparently  new  Parasite  afectimj  Sheep.  Lin- 
nean  Soc.  of  New  South  Wales.     Zoologischer  Anzeiger,  March  2  and  30,  1SS5. 
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DERMATOMYCOSES. 

The  Dermatomycoses  (from  Sepfxa,  skin  ;  /^('x'/s,  fungus),  Dcrmophijtcs 
(from  8ep/xa,  skin,  and  ^I^vtov,  vegetable),  or,  better,  Ei)idermoi)hytcs, 
are  more  often  designated  by  the  name  of  Tinea. ^  They  are  due  to 
inferior  Fungi  called  E-plpliytcs,  Ectopliytcs,  or  Derma toj^hytes,  which 
the  majority  of  mycologists  group  into  one  small  family — the  Tricho- 
])liytea.  They  are  allied  to  the  Mucorinae  that  live  on  decomposing 
animal  or  vegetable  matters,  and  which — included  in  the  large  group  of 
Moulds,  comprise  several  of  the  more  common  moulds,  such  as  Miicor 
viiLcedo,  Pikizopus  nigricans,  etc.  Like  the  Mucorinae,  the  Trichophytae 
have  a  mycelium,  several  branches  of  which  bear  chaplets  or  spores, 
but  they  are  destitute  of  true  sporanges.  Otherwise,  their  natural 
history  is  as  yet  incomplete. 

The  Trichophytae  are  characterized  by  their  mode  of  vegetation, 
which  causes  them  to  form  more  or  less  regular  circles,  and  sometimes 
cup-shaped  masses  on  the  surface  of  the  skin. 

A  Dermatophyte  comprises  only  two  kinds  of  elements  :  1.  The 
spores,  constituted  by  an  amorphous  envelope,  more  or  less  thick  and 
resisting — the  epispore — and  a  granular  central  portion — the  proto- 
plasnia  ;  they  may  be  free  or  grouped  in  chains  or  masses.  2.  The 
tubes,  having — like  the  spores — an  amorphous  wall  and  protoplasmic 
contents  which,  in  some,  is  not  continuous :  these  are  the  filaments  of 
the  mycelium,  forming  altogether  the  thallus  or  vegetative  part  of  the 
Fungus.  In  the  others,  the  protoplasm  is  more  or  less  regularly 
segmented,  forming  the  sporiferous  tubes,  sporophores  or  receptacles. 

But  when  the  development  of  the  parasite  is  followed,  it  is  recognised 
that  the  distinction  between  these  elements  depends  upon  the  phase 
in  evolution  at  which  they  are  observed.     In  fact,  as  P.  Balzer^  has 

^  '  La  teiene,'  savs  Guy  de  Chauliac,  '  est  rongne  de  la  teste  avec  escailles  et  croustea, 
et  quelque  huinidite  et  arrachement  de  poil  et  couleur  cendreuse,  odeur  puante  et  aspect 
horrible.  .  .  .  Janiier  I'appelle  teigne  du  tenir,  parce  (ju'elle  tient  fermement  la  teste,  ou 
du  ver  immniee  Ugne  :  car,  conime  ce  ver  corrompt  le  boys,  ainsi  la  teigne  gagne  la  teste.' — 
Quoted  by  H.  Feulard,  Teiynea  et  Teiyneux.     Thhse  de  Paris,  1886,  p.  9. 

■■^  F.  Balzer.  Jitche.rches  Histolo<jiqnes  sur  le  Favus  et  la  Trichophytie.  Arch.  gen. 
de  Medecine,  1881,  II.,  p.  387. 
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said,  '  All  are  derived  from  the  spore ;  in  becoming  elongated  and 
developed,  it  forms  a  tube  or  filament  of  mycelium,  in  the  interior  of 
which  the  substance  of  the  nucleus  or  protoplasm  buds,  sending  out 
lateral  prolongations  and  segments  in  such  a  manner  as  to  constitute 
the  sporiferoHS  tube  ;  and  when  at  last  the  segmentation  of  the  sheath 
takes  place,  in  enclosing  the  segments  of  the  central  substance,  neic 
spores  are  formed  and  evolved  in  their  turn,  in  the  same  manner.  In 
fine,  evolution  begins  and  ends  with  the  spore.'  This  is  clearly  in- 
dicated in  the  following  illustration  : 


Fig.  111.— Uiagnim  of  the  Vegetation  of  the  Dermatophytes.— F.  Balzer. 


It  should  not  be  concluded,  from  what  has  been  stated,  that  each 
tube  must  undergo  sporular  segmentation  throughout  its  whole  extent ; 
for  this  only  occurs  at  the  extremities,  and  many  of  the  tubes  remain 
sterile  and  wither,  whether  or  not  their  segmentation  has  been 
commenced. 

Each  Dermatophyte  exhibits  constant  characters  in  relation  to  the 
disease  it  induces,  and  has  received  a  particular  name.  In  the  opinion 
of  the  discoverer,  it  constitutes  a  proper  species,  quite  distinct  from 
others  more  or  less  like  it,  and  which  may  also  be  agents  in  producing 
dermatoses.  In  1830,  Lowe  had  attempted  to  demonstrate  that  the 
Fungus  of  herpes  tonsurans  and  that  of  favus  are  only  one  and  the 
same  species,  and  that  both  are  derived  from  the  Aspergillus.  Four 
years  later,  Hebra,  the  great  dermatologist  of  Vienna,  based  this 
opinion  on  the  phenomena  that  were  observed  on  the  skin  of  Man,  by 
the  application  of  compresses  covered  with  moulds.  At  that  period, 
Tulasne  had  discovered  the  pleimorphism  —  or  polymorphism  —  of 
certain  Fungi ;  the  observations  of  De  Bary,  Hoffmann,  and  Kiihn  had 
confirmed  this  fact,  and  it  was  natural  that  it  should  be  sought  to 
apply  the  knowledge  thus  acquired  to  the  Dermatophytes.  Hallier 
was  the  most  ardent  promoter  of  this  generalization  of  the  facts  of 
polymorphism  ;  but  the  experiments  invoked  in  support  of  his  theory 
have  been  considered  by  the  most  distinguished  botanists  as  stained 
with  errors.  It  is  undoubted — so  far  as  dermatology  is  concerned — 
that  each  dermatophytic  species  preserves  its  autonomy :  the  Fungus 
that  is  derived  from  favus  never  produces  anything  but  favus ;  that  of 
tinea  tonsurans  has  never  yielded  anything  else  than  a  trichophyton, 
and  it  is  the  same  with  that  of  pityriasis.  And  all  endeavours,  by 
cultures,  to  obtain  the  transformation  of  these  Fungi  into  true  moulds, 
have  been  unsuccessful. 

Finally,  according  to  dermatologists  of   the  highest  authority,  the 
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morbid  phenomena  determined  by  the  application  of  moulds  to  the 
skin  of  Man,  have  altogether  superficial  symptomatic  analogies  with 
the  true  Dermatomycoses. 

The  Dermatophytes  localize  themselves  on  the  epidermic  tissue,  and 
even  penetrate  into  the  hairs  and  between  the  cells  of  the  epidermis — 
separating  them  from  each  other,  decomposing  them,  living  on  them  ; 
and  consequently  determining  by  this  action,  and  the  shedding  of  the 
hair,  a  more  or  less  acute  degree  of  irritation,  characterized  by  pruritus 
of  varying  intensity,  redness  of  the  naked  skin,  and  also,  sometimes, 
exudation. 

Subordinate  to  the  growth  of  the  Fungus,  the  tineas  have  usually 
a  chronic  course ;  but  the  prognosis  they  ehcit  is  always  favourable  in 
regard  to  animals,  on  which  it  is  always  easy  to  destroy,  with  impunity, 
the  parasite  that  occasions  them.  They  are  due  solely  to  contagion,  and 
beyond  age — for  young  animals  appear  to  be  most  liable  to  them — no 
general  conditions  are  known  that  influence  their  manifestation. 

The  diagnosis  is  based  on  the  most  apparent  clinical  symptoms ; 
but  however  marked  these  may  be,  it  is  always  useful,  if  not  necessary, 
to  have  recourse  to  a  microscopical  examination  of  the  altered 
epidermic  products.  This  investigation  should  be  made  on  the  most 
recent — the  youngest  or  deepest  part — of  the  crusts  that  cover  the 
circular  patches  of  the  disease,  and  on  the  hairs  grown  at  the  periphery 
of  these  parts.  As  the  parasites  are  nearly  always  mixed  with  various 
impurities,  and  often  with  grease,  it  is  necessary  to  immerse  the 
fragments  to  be  examined  once  or  twice  in  absolute  alcohol  or  in  ether. 
Then  they  should  be  scrutinized  in  a  solution  of  soda  or  potass — 10  to 
40  per  cent. — which  will  disassociate  the  epidermic  cells  and  render 
the  preparation  more  transparent.  A  magnifying  power  of  200  to  500 
diameters  should  be  employed. 

The  study  of  the  Fungi  of  the  tineas  has  a  solid  foundation  in  the 
culture  method  of  investigation. ^ 

The  fluids  best  adapted  for  this  purpose  are  the  simple  or  peptonized 
veal  broth,  skimmed  milk,  Liebig's  broth,  turnip  water,  malt,  malt 
grains,  and  dry  must  of  grapes.  The  solid  media  gelatine  or  agar-agar, 
are  generally  less  adapted  for  the  cultivation  of  these  parasites  tlian  the 
fluid  ones,  as  on  them  their  development  is  slower  and  less  abundant, 
and  the  Fungus  is  more  promptly  broken  up. 

The  slightest  acidity  of  the  medium  is  opposed  to  cultivation,  which 
is  not  so  much  affected  by  alkalinity.  Cultures  are  made  slowly  at  15° 
(Cent.),  but  the  most  favourable  temperature  is  33°.  They  are  easily 
sterilized  by  small  quantities  of  antiseptics— alcohol,  salicylate  of  soda, 
and  more  especially  oil  of  turpentine,  chloroform,  tincture  of  iodine, 
corrosive  sublimate,  carbolic  acid,  etc. 

^  See  particularly :  Duclaux.  Sur  le  Trichophyton  7'o7isurans.  Bull,  de  la  Sec.  de 
Hioloiiie,  1886,  p.  14.  —  Dm.  VeruJ!>ki.  Bech.  sur  la  Morphologiz  et  la  Binl'xjie  du 
Trico/ihif/on  Tounuravs  et  de  VAchorion  Sika-nlebiii.  Annal.  de  I'lnstut  Pasteur, 
1817,  p.  369.  —  F.  Krai.  Ueber  den  Fatiiserreger.  Centralbl.  f.  Bakter.  u.  Parasiten- 
kunde,  VIII.,  1890,  p.  780. 
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Cultivated  in  fluid  media,  the  Fungi  of  the  Trichophytes  and  favus 
develop  a  mycelium,  which  gradually  grows,  and  forms  on  the  surface 
a  dull  white,  compact,  cotton-like  layer,  sometimes  2  mm.  or  3  mm. 
thick,  and  of  a  yellowish  tint  on  its  lower  aspect.  The  free  surface 
sends  out  aerial  filaments,  which  terminate  in  aerospores,  or  aerial 
spores,  which  are  sometimes  in  such  large  numbers  that  they  are 
clustered  on  the  filaments  like  grapes  on  their  stalk  ;  while  beneath, 
the  mycclian  filaments,  deprived  of  oxygen  by  the  thick  stratum  above 
them,  close  up,  and  are  transformed  into  more  or  less  bulging  chains 
of  cells— vtj/celian  or  conidian  .spores — of  less  regular,  but  larger  dimen- 
sions than  the  preceding. 

Among  the  dermatomycoses  of  the  domesticated  animals,  there 
need  only  be  described  in  this  place  tinea  tonsurans  and  favus,  as 
they  are  almost  the  only  dermatoses  in  which  the  intervention  of  a 
vegetable  parasite  is  indisputable.  Ziirn,^  it  is  true,  adds  to  these 
several  other  af!'ections  which  might  be  ascribed  to  Fungi,  but  without 
sufficient  clinical  evidence  to  be  acceptable.  Nothing  is  said  with 
regard  to  plica  polonica,  nor  alopecia  or  pellada,  or  pityriasis,  as  the 
parasitic  nature  of  these  is  far  from  being  admitted  by  the  generality 
of  dermatologists  of  mankind,  the  majority  of  whom  only  see  in  the 
parasites  described  accidental  elements  in  the  lesions  which  have  been 
brought  thither  by  the  air  or  the  various  applications.  With  more 
reason  should  this  be  the  case  in  regard  to  the  domesticated  animals, 
the  hairy  covering  of  which  offers  to  these  wandering  germs  a  warmer 
and  quieter  abode  than  the  skin  of  Man  does.  And  so  also  must  be 
passed  unnoticed  the  "  eczema  of  malt-grains,"  which  consists  in 
cracks  in  the  skin  of  the  posterior  limbs  of  cattle  kept  in  distilleries, 
and  fed  on  the  refuse  of  these  establishments,  and  which  Ziirn  regards 
as  caused  by  alcoholic  fermentation  ;  and  so  on  with  several  other 
maladies,  the  history  of  which  only  rests  on  some  rare  and  insufficiently 
observed  cases,  in  which  the  accused  parasite  has  not  been  put  in 
evidence  by  a  trustworthy  procedure. 

Article  I. — Tinea  Tonsurans." 

Definition. — Ti)2ea  tonsurans  is  a  parasitic  and  contagious  cutaneous 
affection  caused  by  Fungi  belonging  to  the  genus  Tricophyton,  and 
which  affects  Man,  the  Ox,  Horse,  Dog,  Cat,  Goat,  Sheep,  and  Pig. 
It  is  characterized,  clinically,  by  more  or  less  cii'cular  patches,  the  hairs 
on  which,  at  first  lustreless  and  erect,  fall  off  and  leave  the  skin  bare, 

'  F.  A.  Ztim.  Die  Schmarotzer.  Zweiter  Theil  :  Die  PJlanzlichen  Parasiteu, 
2nd  edition.     Weimar,  1887-89. 

-  Chabert.  Traili  de  la  Gale  et  c/es  Dartrex  des  Animaux.  Paris,  1783.  —  Hurtrel 
d'Arboval.  Dictionn.  de  Mid.  de  Chir.  tt  d'llyr).  Veterlna\re,  2nd  edit.,  II.,  1838, 
Art.  JJartres.  —  Reynal.  Dartre  tonmirante  du  (Jheral  et.  du  Bwnf  Co)ita;/ieii-se  de  ces 
Anbna^tx  a  VHomme.  Mem.de  I'Acad.  Imp.  de  Medecine,  XXII.,  18.")8.  —  Idem. 
Datre  ton'^urante.  Nouv.  Diet,  de  Med.  de  Chir.  et  d'Hyg.  Veterinaire,  IV.,  Paris, 
18,'>8.  —  L.  Lafosse.  Traitt  de  Patholo<jie  Veterinahr,  II.,  1861,  p.  228.  —  Kailliet. 
De  la  Teii/iie  toiiKurante  cliez  lez  Animanx.  Annal.  de  Dermatol,  et  de  Syphiligraphie, 
1880,  p.  232. — Juhel-Renoy.  Art.  Trichophytie.  Diet.  Eneyl.  des  Sc.  MedicaUs 
(3),  XVIII.,  1887,  p.  383. 
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Synonyms. — This  malady  had  for  a  long  time  been  confounded  (in 
France)  with  various  other  non-parasitic  dermatoses,  under  the  common 
name  of  dartre  (herpes),  and  corresponds  more  particularly  to  what  the 
older  authors  called  dartre  crouteiise  and  dartre  seche.  The  peasantry 
of  Auvergne  name  it  andcrs  or  inderes  (Grognier),  those  of  Limousin 
anders  or  eudai  (Lemaistre),  those  of  Poitou  anderscs  (Gelle),  and  those 
of  the  South  of  France  teirpie  (Carrere),  brillants  (Rigal),  or  sous-brillants 
(Houles).      (In  English,  the  popular  name  is  ringicorm.) 

Since  the  discovery  of  its  parasite,  the  names  that  have  been  given 
to  it  have  had  regard  to  its  nature,  and  have  been  in  relation  with 
those  employed  in  human  dermatology  for  the  same  object  :  such  are 
dartre  tonsurante  contaqieusc  (Reynal)  ;  herpes  tonsnraide  (Cazenave); 
trichomycosis  (Gerlach) ;  tricophijtie  (Lafosse,  Hardy) ;  and  teig)ie  ton- 
surantc  (Bazin).  The  last  two  designations  should  be  preferred,  although 
that  of  herph  tonsurans  is  often  employed. 

History.— Before  its  parasitic  nature  was  known,  tinea  tonsurans 
was  included  in  the  badly-defined  group  of  diseases  called  dartres,  and 
the  theory  then  in  vogue  with  respect  to  the  vice  dartrcux  was  naturally 
applied  to  it.  This  vice  or  diathesis  was  developed  under  the  influence 
of  physiological  misery  ;  but  it  is  remarkable  that,  among  the  many 
causes  invoked  to  explain  its  advent,  was  that  which  is  most  favour- 
able to  the  development  of  parasitic  dermatoses — that  is,  uncleanliness 
of  the  body,  and  filthy  stables  or  other  dwellings.  Notwithstanding  the 
confusion  prevailing  in  the  dermatology  of  animals,  the  physiognomy 
of  tinea  tonsurans  did  not  remain  unperceived ;  and  it  was  doubtless 
this  which  Chabert  had  in  view  in  the  dartre  rond  of  which  he  speaks, 
which  '  afi'ects  some  parts  of  the  body  and  neck  ;'  and  of  which  he  also 
mentions  the  contagious  character,  attributing  this  to  all  the  other 
forms  of  (jales  and  dartres  he  describes.  But  it  is  generally  impossible 
to  recognise  the  Trichophyton  in  the  writings  of  the  older  veterinary 
authors.  By  its  symptoms,  it  was  evidently  the  dartre  furfuracie  or 
farinense  of  Hurtrel  d'Arboval,  and  it  was  also,  apparently,  the  dartre 
sklie  of  Carrere,  and  the  dartre  crouteuse,  ox  pustnlo-croutcuse ,  of  Gelle 
and  Lafore.  Nevertheless,  an  important  fact  was  established.  Ernst, 
a  veterinary  surgeon  in  the  canton  of  Zurich  (Switzerland),  in  1820, 
observed  the  transmission  of  the  dartres  to  a  young  woman  in  the  form 
of  herpes  tonsurans.  In  1831,  Grognier  relates  that  the  peasantry  of 
Auvergne  knew  that  the  dartre  of  the  Ox  was  communicable  to  Man  ; 
and  KoUreuler,  in  183G,  Lavergne,  Carrere,  and  Fehr,  in  1838,  published 
cases  in  corroboration  of  this,  and  analogous  observations  soon  began 
to  multiply.  In  1852,  Eeynal  and  Bouley  the  younger  witnessed 
contagion  of  the  dartre  of  the  Horse  to  Man  also,  in  the  form  of  herpes 
tonsurans,  and  numerous  instances  proved  that  it  passed  readily  from 
diseased  to  healthy  animals. 

Gruby  had,  in  the  interval  (1842),  discovered  the  parasite  of  herpes 
tonsurans  in  Man  ;  but  it  was  not  until  1853,  that  the  existence  of 
TricJiophi/ton  tonsurans  in  the  domesticated  animals  was  announced  for 
the  firsc  time  by  Bazin,  who  found  it  in  the  dartre  tondantc  of  a  Horse, 
which  had  infected  the  fjcndarnie  who  attended  to  it.  Some  years 
afterwards  (1857)  Gerlach  published  an  important  work  in  which  the 
parasitic  nature  of  this  disease  in  the  Ox  w-as  manifestly  demonstrated, 
and  almost  at  the  same  time  (June  30.  1857)  Eeynal  brought  before 
the  Imperial  Academy  of  Medicine  (Paris)  a  memoir  in  which  he  gave 
evidence  of  the  conveyance  to  Man  of  the  dartre  of  the  Horse  and  Ox, 
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and  the  identity  of  this  affection  with  the  herpes  tonsurans  of  Man. 
Gradually  the  history  of  the  affection  was  completed ;'  the  preceding 
facts  were  confirmed  and  extended,  and  a  great  number  of  observers — 
whose  writings  will  be  alluded  to  hereafter — have  furnished  precise 
information  with  regard  to  the  Trichophyton  in  the  various  species  of 
domesticated  animals,  and  the  conditions  under  which  contagion 
occurs. 

Symptoms  and  Lesions. — The  symptoms  will  be  described  suc- 
cessively in  each  of  the  species  of  animals  which  may  be  affected  witli 
tinea  tonsurans ;  for  although  in  all  there  is  a  character  that  indicates 
their  common  origin,  the  symptoms  bear  special  features  according  to 
the  animal  soil  in  which  the  parasite  is  developed. 

Bovine  Species.^ — In  this  species,  in  which  the  disease  appears 
more  frequently  than  in  any  other,  it  is  rarely  disseminated  over  the 
whole  surface  of  the  skin,  but  prefers  locating  itself  on  the  lips  of 
calves,  on  the  head,  neck,  upper  parts  of  the  body,  and  altogether 
exceptionally  on  the  inferior  regions  of  the  limbs. 

The  commencement  is  manifested  by  a  slightly  salient  ring,  on  the 
surface  of  which  the  hairs  are  erect.  An  active  proliferation  of  the 
epidermis  causes  the  rapid  formation  of  scales  more  or  less  adherent  to 
each  other,  and  composing  crusts  of  2  mm.  to  7  mm.  thick — hence  the 
name  dartre  crouteuse  given  to  the  affection  by  the  older  (French) 
veterinarians.  According  to  Gerlach,  the  crusts  are  thicker  on  dark 
skins,  on  which  they  have  a  grayish-white,  fibrous  appearance,  re- 
sembling the  amianthus  {porrigo  asbcstinea)  ;  on  white  skins,  which  are 
usually  finer,  the  crust  is  thinner  and  a  little  yellovv  in  colour. 

The  lesion  progresses  by  a  regular  centrifugal  radiation ;  other 
patches  form,  those  which  are  nearest  to  each  other  becoming  fused 
into  a  larger  one,  and  their  diameter  varies  in  this  way  from  the  size 
of  a  florin  to  that  of  a  five-shilling  piece.  Gerlach  states  that  they  may 
even  be  as  large  as  a  plate.  The  dark  hairs  break  off  at  the  surface  of 
the  crust,  and  the  patches  then  become  more  apparent ;  but  the  white 
hairs  rarely  do  so,  for  a  certain  number  of  them  always  persist,  and 
they  surmount  the  crust  in  such  a  manner  that  white  skins  never  appear 
to  be  tonsured. 

At  the  commencement  the  crust  is  very  adherent  to  the  skin,  and  if 
torn  off',  the  derma  appears  tumefied  and  bleeding.  Gradually  it  is 
detached  from  its  centre,  while  the  peripheral  portion,  which  is  more 
recent,  is  still  fixed.  There  is  then  found  beneath  the  crust  a  thin 
layer  of  pus,  which,  when  removed,  shows  the  derma  still  inflamed,  and 
marked  by  numerous  little  openings  left  by  the  torn-out  hairs.     The 

'  Grognier.  Jiecher.  tiur  le  Be/ail  de  la  Bmite-Anverrpie.  Paris,  1831,  p.  95.  — 
Carrere.  Journ.  de  Veter.  du  Midi,  1838,  p.  237.  — Gelle.  J'atholoijic  Boinnc,  III., 
Paris,  1841,  p.  349.  —  Lafore.  7V.  t/cs-  Ala!.  ])articuJ.  mix  Grands  Ruviinants.  Paric, 
1843,  p.  316.  — Gerlach.  Die  Flechte  (/es  Jiindcu.  Mag.  f.  d.  Gesanmite  Thierheil- 
kunde,  1857,  p.  292  ;  translated  and  analysed  by  Verheyen  in  Kec.  de  Med.  Veterinaire, 
1S59,  pp.  81,  337. 
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pus  raises  the  crust  that  covers  it,  gradually  dries  in  superposed  layers  — 
which  may  or  may  not  be  adherent  to  the  parasitic  production — and 
constitutes  a  new  crust  that  remains  after  the  first  one  has  fallen  off, 
and,  contrary  to  what  is  the  case  with  that  one,  this  no  longer  exhibits, 
especially  in  its  deeper  layers,  the  cryptogamic  elements. 

This  second  crust  dries  in  its  turn,  and  falls  off  in  the  form  of  scurf 
or  scales  {dartre  furfuraa^e),  leaving  a  glabrous  surface  on  which  the 
hair  grows  in  a  regular  manner  immediately,  or  after  a  brief  epidermic 
desquamation. 

The  malady  is  accompanied  by  a  certain  amount  of  pruritus,  which 
is  more  pronounced  at  the  beginning  and  end  than  in  the  intermediate 
period ;  but  it  is  far  from  having  the  same  acuteness  as  in  scabies. 

Horse.  —  With  this  species,  in  which  the  affection  is — in  most 
countries — not  so  common  as  in  the  Ox,  the  trichophytic  patches  are 
more  especially  seated  on  the  upper  part  of  the  body  —  on  the 
shoulders,  back,  loins,  croup,  sides,  and  flanks — where,  in  fact,  the 
grooming  instruments  most  readily  carry  the  parasites,  in  the  dissemi- 
nation of  which  they  are  the  most  active  agents.  These  patches  may, 
however,  be  met  with  on  any  part  of  the  body,  though  they  are  rare  on 
the  lower  parts  of  the  legs. 

However  much  care  may  be  taken — even  in  experiments  closely 
watched  from  the  evolution  of  the  malady — the  abundance  of  hair  and 
the  pigmentation  of  the  skin  are  most  frequently  opposed  in  an 
absolute  manner  to  observation  of  the  primary  phenomena  of  the 
eruption.  "What  are  first  noticed  are  the  circular  patches,  the 
diameter  of  which  is  generally  about  that  of  a  shiUing ;  they  are 
distinguished  from  the  healthy  skin  by  the  dulness  and  erectness  of  the 
hairs  covering  them.  (I  have  observed,  some  time  before  the  circular 
patches  appear,  a  very  small  tuft  of  hairs — probably  from  half  a  dozen 
to  a  dozen — slightly  but  markedly  raised  in  the  form  of  a  fine  pencil, 
and  feeling  as  if  they  had  a  somewhat  hard  base,  or  were  matted 
together  at  the  bottom,  when  the  finger  is  passed  over  them.  These 
tufts  may  be  several  in  number,  and  are  usually  best  seen  on  the  hind 
quarters  at  the  very  commencement  of  the  disease,  or  in  the  vicinity  of 
the  patches,  of  which  they  are  the  initial  symptom.) 

The  hairs  fall  off  in  a  few  days,  and  this  is  often  the  first  symptom 
that  attracts  attention.  Megnin  remarks  that  this  phenomenon  is 
precipitated  by  grooming,  and  that,  as  the  hairs  at  the  periphery  are 
the  first  to  fall,  this  is  the  cause  of  the  formation  of  rings  in  tinea 
tonsurans — an  aspect  that  must  not  be  confounded  with  the  herpes 
circinatus  of  Man,  which  is  due  to  another  phenomenon.  But  this 
feature  soon  passes  away,  and  it  is  not  long  before  the  whole  surface  of 
the  patch  is  depilated ;  and  if  the  malady  extends,  the  coat  of  the 
animal  acquires,  through  these  nummulary  spots,  a  quite  pecuhar 
appearance.    The  hairs  do  not  fall  by  avulsion,  but  by  breaking  across, 
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almost  on  the  surface  of  the  skin,  and  it  is  readily  noticed  that  the 
broken  end  is  irregular,  and  as  if  frayed. 

The  epidermis  of  the  patch  falls  off  at  the  same  time  as  the  hairs  ;  it 
appears  to  be  softened,  and  the  surface  of  the  skin  has  then  a  dark- 
gray  tint  and  is  slightly  moist,  which  might  be  attributed  to  the 
rupture  of  vesicles,  though  their  presence  has  never  been  demonstrated. 
It  cannot,  therefore,  be  said,  as  Railliet  remarks,  that  the  disease 
presents  itself  in  the  form  of  herpes,  as  what  is  so  called  in  human 
pathology  includes  a  phase  marked  by  the  appearance  of  vesicles. 

The  humidity  of  the  trichophytic  patch  is  ephemeral.  Its  surface 
generally  soon  dries,  and  is  covered  with  epidermic  scales  of  varying 
thickness,  which  are  agglutinated  into  fiat  crusts  that  are  shed  and 
renewed  incessantly.  These  crusts  have — more  frequently  than  in  the 
Ox- — a  shining  appearance  and  a  gray  or  yellowish  colour  that  liken 
them  to  the  amianthus.  At  the  same  time,  the  lesion  progresses  by 
peripheral  extension  until  it  attains  the  diameter  of  a  five-shilling 
piece  or  more,  and  on  each  zone  invaded  the  following  successive 
symptoms  are  observed.  On  gaining  these  dimensions,  the  patch 
ceases  to  extend  and  the  crusts  to  form,  and  there  remains  a  dry, 
glabrous,  harsh  surface  of  a  grayish  slate  colour,  throwing  off  some 
furfuraceous  scales,  from  which  the  hairs  grow  slowly,  and  are  of  a 
darker  colour  than  the  other  hairs,  except  in  hght-gray  horses. 

This  is  only  a  local  recovery,  as  patches  are  formed  more  or  less  near 
the  preceding,  to  run  through  the  same  phases  ;  and  it  is  possible  that 
confluent  patches  may  unite  to  constitute  a  vast  ringworm  surface,  the 
cure  of  which  is  more  difiicult  to  effect. 

We  have  remarked  on  the  extreme  abundance  of  the  Trichophyton,  in 
powder  and  crusts  collected  by  Couzin  on  a  mule  from  Guadeloupe,  the 
skin  of  which — and  especially  that  of  the  legs — was  almost  completely 
hairless.  The  commencement  of  this  kind  of  tricophytonous  alopecia 
did  not  date  for  more  than  two  months. 

Fleming^  has  met  with  a  circinated  variety,  which  might  be  allied  to 
the  circinated  trichophyton  of  Man,  by  its  form  and  mode  of  growth  ; 
it  being  simply  due  to  the  cure  of  the  central  portion  of  the  patch  while 
the  disease  extended  at  the  periphery.  The  lesion  then  appeared  as  a 
more  or  less  complete  ring. 

Pruritus  is  nearly  absent  in  the  trichophytic  Horse,  and  is  scarcely 
even  shown  to  exist,  except  by  movements  indicating  satisfaction  on  the 
part  of  the  animal  when  the  patches  are  gently  scratched. 

Mcgnin^  has  made  known  another  form  of  trichophytic  tinea,  which 
has  the  closest  analogy  to  that  of  the  Ox.  The  crusts  are  yellow,  and 
not  gray,  and  the  hairs,  instead  of  breaking,  are  shed,  in  consequence 

1  G.  Fleming.     The  Veterinarian,  May,  1872,  p.  287. 

-  Megnin.  Zc.s  TtujneH  dts  Auimaux.  Bull.  Soc.  Ctnt.  de  Med.  Veterinaire.  Kec. 
dc  Med.  Veterinaire,  1878,  pp.  205,  831. 
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of  the  irritation  in  their  follicles.  Consequently,  the  patches  differ 
essentially  from  those  of  tinea  tonsurans,  inasmuch  as,  instead  of  appear- 
ing as  if  shaved  and  covered  with  stubbly  hairs,  they  are  absolutely 
glabrous.  This  form  is  more  tenacious  than  the  other,  and  should  be 
due — as  well  as  the  tinea  tonsurans  of  the  Ox — to  a  special  fungus, 
which  Megnin  has  proposed  to  designate  Trichophyton  epilans.  This 
clinical  form  of  trichophytis  has  been  observed  by  Viseux,  Delamotte 
and  Bogenez,  and  by  Evrard.^  It  may,  in  certain  cases,  be  developed 
with  remarkable  rapidity.  A  Horse  which  appeared  to  have  nothing 
amiss  with  it  at  night,  was  found  next  day  to  have  five  hundred  patches 
on  its  body  (Everard).  Megnin  has  reported  a  contagious  dermatosis 
met  with  by  Weber,-  which  consisted  of  papules  about  a  centimetre  in 
diameter,  covered  by  a  crust  that  was  easily  detached  by  scratching  it, 
leaving  a  dark-gray  denuded  surface,  somewhat  granulating,  and  which 
at  a  distance  looked  like  the  cicatrix  of  a  small-pox  pustule.  This  last 
form  differs  also  by  the  readiness  with  which  it  can  be  cured,  from  the 
type  established  by  Megnin.  We  shall  again  allude  to  the  value  of  these 
distinctions, 

DoG.^ — Tinea  tonsurans  of  the  Dog,  rare  in  France,  is  more  frequent 
in  Germany.  According  to  Gerlach  and  Friedberger,  it  has  great 
symptomatic  analogies  with  that  of  the  Ox  and  Horse.  It  is  most 
frequently  situated  on  the  head  and  legs,  and  usually  commences 
around  the  lips  and  eyes ;  but  patches  may  be  found  on  any  part  of  the 
body,  when  the  malady  has  been  present  for  some  time. 

At  the  commencement  the  patches  are  depilated,  circular,  and  well 
defined  ;  by  increasing  in  number  and  extent,  they  may  unite  and  form 
irregular  surfaces.  They  are  soon  covered  with  crusts,  which  are  at 
first  thin  and  of  a  dirty-gray  or  amianthine  hue.  The  pruritus  may  be 
insignificant  or  very  intense.  When  the  latter,  in  consequence  of  the 
rubbing,  the  crusts  are  impregnated  with  blood  and  serum,  and  have  a 
colour  varying  from  yellow  to  brown.  The  hairs  which  have  not  broken 
are  agglutinated,  and  sores  form,  which  alter  the  physiognomy  of  the 
affection.  Beneath  the  crust  there  is  often  observed  a  reddish-brown 
or  copper  tint,  with  a  large  number  of  small  nodules  the  size  of  a  millet 
seed,  formed  by  swollen  hair-follicles.  It  sometimes  happens  that  the 
patches  project  as  much  as  3  mm.  above  the  level  of  the  skin,  their 
surface  being  really  papulous.     Spontaneous  recovery  is  rare. 

Vaeious  other  Species. — We  have  little  information  with  regard  to 

1  Viseux.  Maladie  Cutanee  de  Nature  Herpetique.  Kec.  de  Mem.  et  Observations 
sur  THyg.  et  la  Med.  Veter.  Militaire  (2),  VII.,  1881,  p.  338.  —  Delamotte  and  Bogenez. 
Epizooiie  d'Herpes  Epilans.  Rev.  Veterinaire,  1886,  p.  267.  —  Evrard.  Bull,  de  la 
See.  Mt-d.  Veterinaire,  1890,  p.  309. 

-  Weber  and  Megnin.  Note  sur  le  Trichophyton  Epilans.  Bull.  Soc.  Cent,  de  Med. 
Veter.,  Kec.  de  Med.  Veterinaire,  1882,  pp.  1247,  12.")0. 

'  Gerlach.  Magazin  f.  d.  Gesammte  Thierheilkunde,  1859.  —  Friedberger.  Herpes 
tonsurans  hei  einem  Hunde  mit  Uebtrtragung  auf  den  Menschen.  Archiv  f.  wi.ssensch. 
u.  prakt.  Thierheilkunde,  1876,  p.  369.  —  Friedberger  and  Frfihner.  Patholouie  el 
Therapeutique  sptciales  des  Animaiix  Domestiques,  French  edition,  I.,  1891,  p.  .")93. 
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trichophytis  of  the  Cat,  Sheep,  Goat,  and  Pirj.  From  what  has  been 
written  on  the  subject,  it  may  be  concluded  that  there  are  close  resem- 
blances in  the  symptoms  to  those  exhibited  in  the  preceding  species,  if 
an  account  be  taken  of  the  differences  in  their  coat. 

Fenger,^  who  has  seen  tinea  tonsurans  in  the  Cat,  says  that  it  con- 
sists of  circular  depilations  covered  with  abundant  scales,  the  patches 
attaining  a  diameter  of  15  mm.  to  35  mm.  in  three  weeks. 

According  to  Briiuer,-  in  Sheep  affected  with  trichophytis,  it  is  ob- 
served at  the  beginning  that  the  wool  is  collected  in  small  irregular 
tufts,  which  increase  in  number  and  volume  ;  the  fleece  is  matted  in 
various  places.  On  the  neck,  chest,  shoulders,  and  along  the  back, 
appear  furfuraceous  and  crusted  patches,  accompanied  by  marked 
pruritus,  which  assists  in  giving  the  wool  its  bad  appearance. 

Tinea  tonsurans  is  not  very  tenacious  in  the  Goat. 

On  two  Pigs  seen  by  Siedamgrotzky,^  the  trichophytic  patches  were 
2  cm.  to  5  cm.  in  diameter;  they  were  not  regularly  circular,  and  their 
slightly-red  surface  did  not  show  any  exudation,  but  only  a  notable 
epidermic  desquamation. 

In  diagnosing  tinea  tonsurans,  it  may  be  useful  to  follow  the  pro- 
cedure recommended  by  Dyce  Duckworth*  for  the  dermatomycoses  of 
Man. 

If  a  few  drops  of  chloroform  are  allowed  to  fall  on  the  suspected 
region,  after  it  has  evaporated  certain  hairs  will  have  assumed  a  white 
or  primrose-yellow  tint,  if  it  be  tinea  tonsurans.  This  tint  is  only  seen 
in  diseased  hairs,  and  should  be  attributed — as  the  microscope  shows — 
to  the  presence  of  the  parasite  ;  its  intensity  is  in  proportion  to  the 
abundance  of  the  Fungus.  Besides,  the  parts  of  the  integument  from 
which  the  infested  hairs  issue  acquire,  under  the  influence  of  this 
re-agent,  a  particular  powdery  aspect  and  white  colour  in  tinea  ton- 
surans, whitish  in  favus.  The  bisulphuret  of  carbon  also  renders  the 
hairs  more  transparent,  and  the  spores  and  mycelia  more  visible. 

Microscopical  Examination. — The  diagnosis  of  tinea  tonsurans  is 
not  definitive  until  a  microscopical  examination  has  been  made  of  the 
hairs,  and  the  epidermic  products  and  crusts  from  the  suspected  patches. 

On  scraping  the  skin  with  a  spatula,  or  small  curette  with  margins  a 
little  sharp,  epidermic  pellicles  and  hairs  are  collected.  The  products 
that  abundantly  cover  the  patches  are  very  poor  in  parasitic  elements, 
and  it  is  advisable  to  concentrate  attention  on  the  deeper  parts  in 
direct  contact  with  the  skin.  To  examine  the  hairs  easily,  they  should 
be  removed  from  the  periphery  of  the  patches  by  means  of  a  pair  of 
forceps.  A  direct  examination  can  be  made  at  once,  for  it  is  sufficient 
to  soften  the  crusts  and  scales  in  water.  But  it  is  better  to  employ  a 
40  per  cent,  solution  of  caustic  potass.  The  particle  to  be  examined 
is  disassociated  in  itself  by  pressure  on  the  cover  glass,  which  reveals 

1  Fenger.  Tid.sskrift  for  Veterinairer,  1885  ;  Repertorium  der  Thierheilkunde,  186t>, 
]..  276. 

-  Briiuer.      Bericht  ii.  d.  Wteriniir.  ini.  K.  Sachsen,  1879,  p.  139. 

"'  Siedamgrotzky.     Bericht  u.  d.  Veterinarw.  im.  K.  Sachsen,  1872,  p.  80. 

*  D.  Duckworth.  Clinical  Obitervations  upon  certain  Skin  Diseases.  St.  Bartholo- 
mew's Hospital  Reports,  IX.,  1873,  p.  100  ;  and  Revue  des  So.  Medicales,  III.,  p.  658. 
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the  presence  of  the  elements  of  the  parastic  Fungus.  In  general,  there 
is  scarcely  any  need  to  previously  remove  fatty  matters  by  treating 
the  substance  with  ether  or  absolute  alcohol.  For  durable  preparations, 
there  must  be  substituted  for  the  alkaline  solution  in  which  the 
elements  were  first  examined,  glycerine  or,  better,  carbolized  water, 
which  has  not  the  disadvantage  of  rendering  the  preparation  too  trans- 
parent. The  parasites  may  be  coloured  with  eosine  or  methylaniiine, 
after  dissolving  the  fat  in  the  scrapings  by  ether  (Balzer). 

By  the  naked  eye  or  hand  lens,  there  can  often  be  seen  at  the  base 
of  the  hairs  which  have  been  pulled  out,  a  whitish  mass  surrounding 
their  root,  and  which  is  formed  of  the  parasitic  elements.  If  the 
examination  be  extended  to  the  hairs  that  are  much  altered  and 
broken,  their  ends  will  be  found  split  up  and  frayed  like  a  brush.  At 
times  there  are  found  here  and  there,  between  the  crusts  and  the  skin, 
small,  yellowish,  earthy-looking  masses,  readily  broken  up,  and  which 
are  exclusively  formed  of  the  Fungus  in  the  state  of  spores,  and  more 
especially  of  filaments.  But  it  is  only  by  the  study  of  all  the  products 
of  the  morbid  process,  that  a  complete  idea  can  be  derived  as  to  the 
nature  of  the  parasite. 

This  Fungus,  as  has  been  already  mentioned,  was  discovered  by 
Gruby  in  1842,  in  the  herpes  tonsurans  of  Man.  Some  years  later — in 
1816 — Malmsten,  in  Sweden,  more  precisely  studied  the  pathological 
products  of  this  afi'ectiou,  and  gave  an  exact  and  minute  description 
of  the  dermatophyte,  assigning  to  it  the  designation  of  Trichophijton 
tonsurans,  which  it  has  retained.  Bazin  was  the  first,  in  1853,  to 
recognise  it  in  the  Horse  ;  then  Gerlach  in  the  Ox  and  Dog  in  1857-59  ; 
Fenger  in  the  Cat  in  1865 ;  Perroncito  in  the  Sheep  in  1872  ;  and 
Siedamgrotzky  in  the  Pig  in  1872. 

The  Trichophyton  tonsurans  Malm,  comprises  two  kinds  of  elements  : 
the  tubes  or  filaments  of  the  mycelium,  and  the  spores  or  conidia. 

The  tubes  are  very  elongated,  and  are  composed  of  pieces  or  articles 
joined  end  to  end  ;  they  are  regular,  shghtly  flexuous,  and  only  at  certain 
distances  show  rare  ramifications.  "With  those  from  the  Dog,  however, 
Friedberger  has  observed  a  very  remarkable  ramifying  arrangement. 
And  we  have  found,  on  the  same  Horse,  two  kinds  of  filaments  more 
especially  distinct  in  their  diameters,  which  were  very  small  in  one 
kind  and  normal  in  the  other. 

According  to  Bizzozero,  the  tube  is  opaque  and  granular  at  its 
extremity,  but  is  continued  afterwards  by  transparent  articles  con- 
taining a  clear  fluid ;  then  come  articles  containing  spores  in  process 
of  segmentation,  which  are  transformed  into  chains  of  spores  at  the 
termination  of  their  evolution.  Their  ordinary  diameter  varies  from 
4  /x  to  6  /«.,  but  in  those  of  the  Dog  it  may  be  as  low  as  1  /x  to  5  //. 

The  spores  or  conidia  are  round  or  oval,  with  distinct  contour,  and 
homogeneous  or  very  refrangent  contents.  The  majority  are  colourless, 
and  some  have  a  yellow  or  light-brown  tint.  They  form  irregular 
masses,  or  distinct  and  somewhat  long  chains.  Their  usual  diameter 
is  3  /x  to  4  /x,  but  it  may  vary  between  2  /x  and  8  ,a.  In  animals,  it  is 
in  general  less  than  in  the  trichophytic  tonsurans  of  Man,  and  it  is 
much  smaller  in  that  of  the  Horse  and  Dog  than  in  that  of  the  Ox. 
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Fig.  112.  —  Trichophyton  ton- 
Hurans  of  the  Horse ;  magnified 
500  diameters. 


These  two  kinds  of  elements  are  not  in  the  same  abundance.  Most 
frequently  the  number  of  conidiae  is  so  considerable  as  to  conceal  the 
filaments  accompanying  them,  and  which  are  generally  more  numerous 
at  the  commencement  of  evolution,  while  at  other  times  they  may  pre- 
dominate without  any  assignable  cause. 

The  parasite  is  found  in  the  form  of  filaments  more  particularly 
below  the  crusts,  and  in  the  scales  from 
tonsurans  patch,  and  in  the  form  of  spores 
more  especially  on  the  surface  and  in  the 
substance  of  the  hairs.      It  is  principally 
these  which  should  be  selected  for  exami- 
nation.    By  the  aid  of  a  low  magnifying 
power,  there  can  be  seen  on  the  roots  a 
very    dotted   layer,    and    with    a    higher 
power  the  conidiaj  are  readily  recognised. 
These    penetrate    the    structure    of    the 
hairs,  split  them  up  into  irregular  fibres, 
and   render  them  bi'ittle ;    they   accumu- 
late around  their  root   and   in   the  hair- 
sheath,    which   assumes   a   characteristic 
grayish  aspect.     This  predilection  of  the 
sporular  vegetation  for  the  hairs  is   one 
of  the  distinctive  characters  of  the  Tricho- 
■pliyton — a  pilivorous  Fungus. 
Contrary  to  what  occurs  with  the  Achorion — which  at  first  seeks 
the  soft  parts  of  the  epidermis,  and  may  even  pass  beyond  them  to 
penetrate  the  derma— the  Trichophyton  fixes  itself  by  preference  in 
the  dry  horny  zones,  and  does  not  excite  those  relatively  violent  in- 
flammatory phenomena  that  characterize  the  evolution  of  favus. 

The  Trichophyton,  like  the  Achorion,  introduces  itself  directly  into 
the  hair  on  the  surface  of  the  epidermis — from  which  it  comes — and 
soon  extends  to  the  root  and  bulb,  according  to  the  theory  of  Unna. 
Transverse  sections  of  the  diseased  hairs  demonstrate  that  it  penetrates 
from  the  surface  to  the  interior. 

Balzer  asserts  that  penetration  by  the  root— the  (Ictour  theory — may 
also  take  place ;  and  it  is  usual  to  observe  it  in  trichophytis  as  in  favus. 
In  relation  to  its  particular  activity,  the  parasite  determines  the  break- 
ing of  the  hairs  and  a  simple  epidermic  proliferation — as  in  the  Horse, 
or  the  avulsion  of  the  hairs  and  slight  inflammation  of  the  skin. 

According  to  Megnin,  the  spores  in  tinea  tonsurans  of  the  Ox — as 
well  as  in  the  analogous  form  observed  in  the  Horse — have  a  constant 
diameter  of  5  /x  or  6  ^ ;  while  in  that  of  the  Dog,  and  also  in  the  gray 
tinea  of  the  Horse,  they  only  measure  2  /z,  or  3  /u,.  Belying  on  the 
morphological  and  pathogenic  differences  existing  between  the 
Trichophyton  of  the   Horse   and  that  of   the  Ox,  Megnin   considers 
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them  to  be  two  distinct  species,  and  names  the  second  Trichophyton 

epilans.      The  Trichophyton  tonsurans  of  tinea  of  the  Horse  and  Dog, 

is    epidermiculous  and   piliculous  ;    the  Trichophyton   epilans   prefers 

vegetating  in  the  hair-folHcles  of  the 

bovine  species.    Tinea  tonsurans  might 

therefore,  with  the  latter,  be  compared 

with  the  trychophytic  sycosis  of  Man, 

in  causing  a   capillary-parietal   endo- 

folliculitis  that  determines  shedding  of 

the  hairs ;  and  in  this  way  might  be 

explained  the  symptomatic  differences 

in    the    aifection,    according    to    the 

species  of  animal  attacked  by  it.     We 

will    refer    again    to   this   distinction 

when  examining  the  question  of  the 

proper  identity  of  the  Trichophyton. 

When  the  Trichopliyton  tonsurans  is 
cultivated  in  a  nutritive  fluid,  it 
gradually  invades  the  whole  mass  by 
intercrossing  filaments,  which  give  it  a 
gelatinous  and  semi-solid  aspect.  The 
mycelium  reaches  the  surface,  cover- 
ing it  with  a  white  amianthus-like 
layer,  formed  of  fine  and  brilliant 
aerial  filaments.  The  lower  surface  of 
this  layer  is  violet-coloured.  The  Tri- 
chophyton liquefies  the  gelatine,  and 
groups  form  in  it  which  are  yellow 
on  the  inferior  part,  and  which  pre- 
serve the  characters  of  the  preceding. 
Besides  the  aerial  and  mycelian  spores, 
Duclaux  says  he  has  noticed  on  the 
Trichophyton  tonsurans  spores  of  con- 
jugation, or  zygospores,  due  to  the 
spiraliform  inter- crossing  of  two  ad- 
joining filaments  ;  but  no  other 
observer  has  remarked  these. 

Course,  Duration,  Termination, 
Prognosis.  —  In  general,  the  patch 
of  tinea  tonsurans  has  not  a  tendency  to  spread  indefinitely,  but 
is  limited  by  a  maximum  of  diameter  which  it  only  exceptionally 
exceeds.  "When  it  attains  this  maximum  it  spontaneously  disappears, 
the  fungus  having  expended  its  local  activity.  But  the  animal  is  not 
cured,  as  the  various  rubbings  have  carried  the  spores  to  other  points, 
where  they  form  patches  that  run  the  same  course.     If  these  are  near 


liG    113 — Horses  tail  invaded  by 
the  Tricophyton  tonmrans ;  mag- 
nified  350  diameters, 
a,  mass  of  exterior  spores  ;  *',  split 

summit  of  the  hair  ;   c,  cells  of  the 

epidermis  of  the  hair. 
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each  other  they  may  join,  and  it  is  this  junction  which  constitutes  the 
large  diseased  surfaces  that  are  sometimes  seen.  Nevertheless,  this 
extension  of  tinea  tonsurans  is  not  indefinite.  It  gradually  diminishes 
— at  least,  in  the  Ox  and  Horse — and  the  malady  may  in  the  end 
vanish  without  medical  interference.  This  fortunate  termination  has 
not  been  noticed  in  the  Dog,  and  it  is  rare  in  calves. 

The  average  duration  of  tinea  tonsurans  is  from  forty  to  fifty  days  in 
the  Horse,  and  from  six  weeks  to  three  months  in  the  Ox ;  though 
circumstances  which  favour  the  appearance  of  the  malady  may  also 
prolong  its  existence.  This  is  the  reason  why  it  is  more  tenacious  in 
young  animals,  and  especially  in  calves,  than  in  adults.  Absence  of 
cleanliness  is  also  more  efficacious  in  this  direction,  as  it  facilitates  the 
multiplication  of  ringworm  patches ;  and  indefinitely  prolongs  the 
duration  of  the  affection.  Eecovery  takes  place  sooner  in  Horses  than 
Oxen,  because  of  the  former  being  groomed  ;  and  it  is  also  earlier  in 
animals  which  have  a  fine  coat  or  are  clipped,  and  are  well  fed  and 
cleaned,  than  on  those  which  have  a  long  thick  coat,  and  which  are 
also  badly  attended  to.  Shedding  the  coat  expedites  recovery,  and 
this  explains  the  influence  of  spring-time  on  aminals  at  pasture. 

It  is  scarcely  probable  that  '  issues '  have  the  salutary  affect  on  this 
affection  that  Eeynal  attributed  to  them,  as  he  did  also  to  '  strangles;' 
though  with  regard  to  the  latter  it  is  not  so  improbable,  but  it  needs 
verification.  In  any  case,  the  malady  is  generally  easily  cured,  and  in 
this  respect  it  is  very  different  from  the  tinea  tonsurans  of  Man. 

When  recovery  has  been  effected,  the  hair  grows  again,  and  at  once 
the  diseased  patches  can  be  distinguished  from  those  which  are  cured, 
and  which  have  no  crusts  or  scales,  nor  broken,  brush  -  like  hairs. 
Afterwards,  and  for  some  time,  the  formerly  affected  parts  can  be 
recognised  in  the  coat,  by  the  hairs  covering  them  being  very  fine  and 
darker  in  colour. 

Tinea  tonsur-ans  is,  in  itself,  a  benign  affection  which  does  not 
disturb  the  general  health,  nor  resists  curative  measures  ;  indeed,  it 
may  disajDpear  of  itself.  The  general  symptoms  which  several  authors 
have  described,  were  only  a  coincidence,  and  belonged  to  an  antecedent 
pathological  state  —  languor,  inappetence,  debility,  and  marasmus — 
that  prepared  the  soil  for  the  evolution  of  the  parasite.  In  calves,  how- 
ever, in  which  the  disease  is  more  intractable,  it  may  really  contribute 
to  complicate  their  bad  condition  if  it  is  very  extensive ;  and  it  does 
not  appear  doubtful  that,  in  the  cases  reported  by  Macorps  the  violent 
pruritus  hindered  fattening. 

The  conta.gious  properties  of  tinea  tonsurans  are  its  most  serious 
feature.  It  may  extend  to  all  the  animals  on  a  farm,  in  a  stable,  or  in 
a  regiment,  and  —  which  is  very  important,  because  of  the  more 
malignant  character  it  assumes — also  to  the  people  who  attend  to 
these  ;  this  circumstance  renders  prompt  treatment  necessary. 
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Diagnosis.  —  Tinea  tonsurans  differs  too  widely  from  favus, 
generally,  to  cause  auy  apprehension  as  to  the  one  being  mistaken  for 
the  other ;  and  the  Dog  and  Cat  are  the  only  animals  which  offer  them 
a  common  soil.  Nevertheless,  when  there  is  confluence  of  patches  or 
of  favi,  the  physiognomy  of  each  may  be  so  distorted  as  to  render  a 
diagnosis  embarrassing.  But  it  should  be  remembered  that  the  favic 
growths  are  concave  in  their  centre,  and  that  the  trichophytic  patches 
are,  on  the  contrary,  rather  elevated  in  their  middle  by  the  purulent 
exudation  beneath  them,  and  which  only  attains  the  periphery  at  a 
later  period.  The  hairs  are  much  more  intimately  attacked  in 
trichophytis  than  in  favus,  and  the  crusts  of  the  latter  are  almost  com- 
posed entirely  of  parasitic  elements,  while  those  of  the  former  contain 
relatively  few,  and  are  nearly  altogether  made  up  of  epidermic  products, 
with  sometimes  dried  blood  or  pus  corpuscles.  If  the  diameter  of  the 
tubes  and  spores  of  the  two  parasites  does  not  admit  of  their  being 
distinctly  characterized,  they  may,  nevertheless,  be  distinguished  by 
the  different  lengths,  ramifications,  and  the  abundance  of  their  tubes, 
as  well  as  by  the  number  and  diverse  grouping  of  the  spores. 

The  parasitic  nature  of  tinea  tonsurans  should  always  differentiate 
it,  after  a  microscopical  examination,  from  all  other  cutaneous 
affections  exhibiting  clinical  signs  that  might  at  first  sight  cause  a 
mistake  to  be  made.  Besides,  the  circular  form  of  the  patches  and  the 
appearance  of  their  surface,  and  especially  that  of  the  hairs,  as  well  as 
the  contagious  properties  of  the  malady  and  the  other  points  insisted 
on  above,  should  prevent  any  error  being  committed. 

Megnin^  has  described  a  circinated  paoriafiis  in  the  Horse,  of  a 
hei-petic  nature,  which  might  be  mistaken  for  tinea  tonsurans.  But  it 
is  distinguished  by  the  absence  of  any  parasite,  by  the  hairs  not  being 
altered — they  being  shed  entire — and  by  the  resistance  of  this  affection 
to  all  anti-parasitic  treatment,  but  quickly  yielding  to  the  internal 
administration  of  iodide  of  potassium. 

The  strangles  herpes,  which  is  accompanied  by  a  viscid  secretion  that 
agglutinates  the  hairs  on  round  or  oval  surfaces,  in  three  or  four 
days  brings  about  the  depilation  of  these,  though  they  are  not  long 
before  they  are  re-covered  by  fine  and  abundant  hairs.  This  entirely 
different  course,  and  the  absence  of  the  parasite,  constitutes  a  sufficient 
critcruan. 

With  the  Dog,  gnawing  and  rubbing  often  modify,  and  so  alter,  the 
primary  aspect  of  the  lesions,  that  eczema — which  is  so  frequent  in  this 
animal — might  be  suspected.  But  in  the  majority  of  cases,  a  micro- 
scopical examination  will  decide  the  nature  of  the  complaint.  There 
should  be  less  difficulty  with  regard  to  follicular  scabies,  the  progress 
of  which  is  very  different,  while  the  parasite  causing  it  is  quite 
accessible  to  observation.  It  is  only  in  the  circinated  form  of  this 
1  Megnin.     Prech  de.s  MaladUs  de  la  Peau  du  Cheval,  1876,  p.  88. 
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scabies  that  a  mistake  is  possible  ;  but  then  the  hairs  are  absent  and 
not  merely  broken,  having  been  pushed  out  of  their  follicles  by  the 
Demodex,  while  the  animal  parasite  obtained  by  scraping  should 
remove  all  doubt. 

Etiology. — The  efficient  cause  of  tinea  tonsurans  is  evidently  the 
Tricophyton  tonsurans,  from  which  it  is  inseparable ;  though  certain 
conditions  favour  its  development  and  transmission. 

Predisposixg  Causes. — This  malady,  as  with  so  many  others,  was 
atti-ibuted  to  various  debilitating  causes  before  its  true  nature  was 
discovered.  It  was  imagined  that  weakly,  worn-out  animals  were 
more  liable  to  it  than  others;  but  it  can  now  be  only  admitted  that,  at 
the  most,  they  afford  a  more  favourable  medium  for  the  parasite.  The 
influence  of  uncleanliness  and  want  of  attention  is  better  defined. 
Animals  badly  cleaned  and  attended  to  are  most  frequently  attacked, 
and  it  is  usually  to  this  that  must  be  attributed  the  greater  frequency 
of  the  affection  in  certain  countries ;  while  it  accounts  for  its  extension 
among  the  calves  collected  at  Lyons  in  1871,  when  a  siege  of  that  city 
was  expected.  But  this  cause  evidently  only  acted  by  favouring 
contagion. 

The  coincidence  of  the  malady  with  certain  seasons,  and  which  has 
been  on  several  occasions  alluded  to,  may  be  explained  in  the  same 
way.  Thus,  Fleming  has  observed  that  after  having  persisted  during 
the  winter  among  Cows,  it  has  disappeared  in  the  spring ;  but  this  was 
because  in  winter  the  animals  were  kept  in  dark  and  dirty  stables,  in 
which  the  parasite  could  thrive  indefinitely,  while  in  the  spring-time 
they  were  turned  out  to  pasture,  and  consequently  placed  in  conditions 
opposed  to  contagion. 

Spinola  attributed  to  light  some  influence  on  the  evolution  of  the 
trichophytic  patches.  It  appeared  to  him  that,  in  the  stable,  they 
developed  on  those  parts  of  the  body  which  received  the  direct  action 
of  the  light,  and  that  they  were  quickly  cured  when  these  parts  were 
removed  from  it,  but  reappeared  on  another  region  exposed  to  it. 
Gerlach,  however,  formally  contested  this  statement :  '  Either  chance 
has  intervened,'  he  said,  '  or  the  exanthem  has  not  been  tinea.' 

Youth  entails  a  real  predisposition.  Animals  at  the  teat  are  not 
exempt,  but  it  is  calves  which  contract  this  tinea  with  the  greatest 
facility,  while  it  fixes  itself  on  aged  animals  with  difficulty.  For  the 
same  reason — as  is  seen  in  the  army— it  is  scarcely  ever  witnessed  on 
any  except  young  horses.  With  the  Dog,  however,  the  published 
observations  tend  to  indicate  that  age  has  not  so  much  influence ; 
though  Horand,  in  his  experiments  on  the  Dog  and  Cat,  was  only  able 
to  convey  the  malady  to  very  young  creatures.^ 

Contagion. — Contagion  may  be  direct — that  is,  by  actual  contact  of 

1  Horand.  Ri^ch.  Exptrim.  pour  servir  a  VHistoire  de  V Herpes;  tonsurant  cliez  la 
Animaux,  by  J.  Vincene.     These  Inaugiirale.     Paris,  1874. 
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diseased  with  healthy  animals — or  mediate,  by  grooming  utensils,  litter, 
etc.  It  is  not  impossible  that  it  may  also  be  effected  at  a  distance,  h\ 
means  of  the  air  carrying  the  spores  of  the  Trichophyton.  It  takes 
place  between  animals  of  the  same  or  different  species,  and  even  between 
these  and  Man. 

A.  Contagion  between  Animals  of  the  same  Species. — It  is  a  long  time 
since  the  older  veterinarians — Chabert,  Grognier,  Carrere,  etc. — had 
observed  the  contagion  of  dartres  from  one  animal  to  another  of  the 
bovine  species.  '  The  vims  dartrcux,'  says  Grognier, '  may  be  preserved 
for  a  long  time  in  parts  of  stables  where  calves  affected  with  the  disease 
have  been,  if  the  precaution  is  not  taken  of  burning  the  articles  which 
have  served  to  tie  them  up,  and  cleaning  the  different  objects  against 
which  they  may  have  rubbed.'  This  observation  has  been  many  times 
confirmed,  and  Pflug^  cites  an  instance  in  which  a  calf,  the  subject  of 
tinea  tonsurans,  transmitted  the  disease — mediately — to  all  those  which 
were  put  in  the  place  it  had  occupied.  But  it  is  to  Gerlach  that  we 
owe  precise  and  definite  information  on  this  point,  derived,  as  it  was, 
from  experiments  as  numerous  as  they  were  varied.  '  In  all  these 
experiments,  the  crusts  taken  from  diseased  animals  were  divided  by 
the  fingers  and  deposited,  after  some  slight  rubbings,  beneath  the  hair 
of  those  of  various  ages.  The  older  animals  were  refractory  to  contagion, 
but  animals  one  to  two  years  old,  and  particularly  calves,  took  the 
disease  with  the  greatest  readiness.  Contagion  was  more  certain  if 
care  was  taken  to  previously  damp  the  skin,  or  to  slightly  scratch  or 
scarify  it.  It  was  noted  as  something  remarkable,  that,  no  matter  what 
may  have  been  the  disposition  of  the  inoculated  surface,  even  if  it  were 
longitudinal,  the  resulting  lesion  constantly  manifested  a  tendency  to 
assume  a  circular  form,  and  to  constitute  a  veritable  circle  if  the  in- 
oculation scratch  was  not  too  extensive. 

'  Gerlach  even  attempted  the  re-inoculation  of  parts  denuded  by  the 
first  eruption,  but  the  results  were  always  negative  ;  while  a  new 
eruption  was  produced,  though  relatively  feeble  in  intensity,  on  those 
parts  where  the  hairs  had  partially  or  wholly  been  restored. 

'  In  order  to  demonstrate  that  the  contagion  was  exclusively  due  to 
the  Fungus,  Gerlach  inoculated  blood  obtained  by  scarification  from  a 
diseased  patch,  as  well  as  sanguinolent  serosity  derived  from  beneath 
a  well-formed  ci'ust,  but  not  containing  any  Fungi.  In  no  instance 
was  the  inoculation  followed  by  the  development  of  the  malady ' 
(Eailliet). 

Transmission  of  tinea  tonsurans  from  Horse  to  Horse  appears  to 
have  been  observed  for  the  first  time  by  Bouley  the  younger,  in  1852. 
The  case  was  that  of  a  young  Horse  belonging  to  the  gendarmerie, 
which  arrived  at  the  remount  depot  at  Caen  with  a  tonsurans  patch 
on  its  body,  and  which  communicated  its  cutaneous  affection  first  to 
^  Pflug.     Wochensch.  f.  Thierheilk.  und  Viehzucht,  1871,  p.  251. 
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its  neighbour,  then  successively  to  seven  Horses  in  the  same  stable. 
Two  of  these,  sent  to  the  Alfort  Veterinary  School,  conveyed  the 
malady  to  other  two  Horses,  their  neighbours.  The  agents  in  this 
contagion  were  the  curry-combs,  brushes,  wisps,  and  clothing  which 
had  been  used  on  the  affected  animals.  This  mode  of  contagion  is 
often  witnessed  in  regiments,  either  in  the  ordinary  form  of  tinea 
tonsurans,  or  in  that  which  Mognin  has  attributed  to  the  Tricliophyton 
epilans.  It  may  also  take  place  by  means  of  the  working  harness,  and 
especially  by  the  saddle.  Megnin,  in  1882,  published  an  instance  in 
which  the  part  played  by  the  saddle  was  remarkable.  About  two 
hundred  horses  of  his  regiment  had  been  successively  affected  with 
tinea,  and  in  the  first  cases  the  patches  occupied  the  seat  of  the  saddle 
on  the  left  side  of  the  back.  This  was  owing  to  the  lesion  on  the  first 
Horse  attacked  being  located  there,  and  the  saddle  having  been  suc- 
cessively worn  on  several  other  Horses,  so  that  each  of  these  had  the 
spores  of  the  Trichophyton  sown  on  their  skins  at  the  same  point.  We 
possess  other  instances  of  similar  epizouties  observed  in  regiments  of 
cavalry. 

Gerlach,  in  1859,  observed  spontaneous  transmission  from  Dog  to 
Dog  ;  Friedberger,  in  1876,  effected  this  transmission  experimentally  ; 
and  Siedamgrotzky,  in  1872,  having  succeeded  in  communicating  to 
two  rigs  the  tinea  tonsurans  of  the  Horse,  saw  it  conveyed  from  these 
two  animals  to  other  two  of  the  same  species  with  which  they  were 
kept.  Fenger  has  witnessed  the  malady  transmitted  from  one  Cat  to 
another. 

B.  Contagion  between  Animals  of  Different  S2)ecies. — Gerlach  suc- 
ceeded in  transmitting  tinea  from  the  Ox  to  the  Horse.  '  In  about 
eight  or  ten  days  the  traces  of  the  contagion  were  not  equivocal,  and  a 
circular  patch,  with  sharp  outline,  was  established  in  the  course  of  the 
third  week  ;  but  towards  the  fourth  or  fifth  week  it  had  disappeared, 
leaving  behind  it  a  smooth,  denuded  surface.  The  crust  was  not  so  thick 
as  in  the  bovine  animal,  and  only  contained  a  few  Fungi  between  the 
scales  ;  the  hairs  did  not  break.  In  1878,  Megnin  also  obtained  trans- 
mission of  tinea  from  a  calf  to  a  Horse. 

Communication  of  the  disease  from  the  Ox  to  the  Dog  succeeded  in 
the  hands  of  Gerlach,  when  the  inoculation  was  preceded  by  slight 
scarifications  and  the  destruction  of  the  epidermis.  The  Fungus  was 
seen  in  about  six  to  eight  days.  '  A  young  Dog  experienced  most  acute 
itching ;  the  skin  was  tumefied,  and  covered  with  a  somewhat  friable 
crust,  which  left,  after  its  removal,  a  circular  hairless  patch,  the  size 
of  a  sixpence  ;  the  hair  was  not  long  in  growing  again.  The  thin  crust 
was  composed  of  epidermic  cells,  slightly  adherent  to  each  other,  and 
between  which  no  Fungi  could  be  discovered.'  Fenger  has  likewise 
reported  the  conveyance  of  tinea  tonsurans  from  the  Ox  to  the  Dog. 

Gerlach  failed  to  inoculate  the  Shce))  and  Pig  with  the  tinea  of  the 
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Ox ;  and  Eailliet  was  no  more  successful  with  the  Rabbit.  '  Neverthe- 
less,' he  states,  '  in  some  otherwise  very  rare  instances,  communication 
of  the  disease  to  the  Sheep  and  Pig  has  been  observed.'  Such  was  the 
instance  recorded  by  Perroncito^  of  a  lamb  infected  from  an  Ox. 

In  1852  Eeynal  experimentally  transmitted  tinea  tonsurans  from  the 
Horse  to  two  calces,  in  cleaning  them  by  means  of  the  curry-combs, 
brushes,  and  wisps  used  on  the  two  Horses  already  mentioned ;  and 
Nettleship-  has  remarked  on  analogous  instances. 

Siedamgrotzky  has  successfully  inoculated  the  tinea  of  the  Horse  on 
a  Do(j,  two  Sheep,  and  two  Pigs.  At  the  Dresden  Veterinary  School, 
the  tinea  tonsurans  of  the  O.r  was  communicated  to  a  Goat.'^ 

Lastly,  there  has  been  recorded  the  possibility  of  transmission  from 
the  Do(j  to  the  Cat  (Zilrn,-*  and  reciprocally,  Fenger)  ;  from  the  Do(j  to 
the  Pig  (Lespiau^) ;  and  from  the  Goat  to  the  Ox  (Epple"). 

C.  Contagion  from  Animals  to  Man,  and  from  Man  to  Animals. — 
a.  Bovine  Animals.'^ — We  have  seen  that,  in  1820,  Ernst  furnished  an 
instance  of  transmission  of  the  disease  from  a  Cow  to  a  young  girl ;  and 
that  Grognier,  Kollreuter,  Lavergne,  Carrere,  and  Fehr  had  made 
known  similar  cases.  The  number  of  such  recorded  observations  at  the 
present  day  is  considerable. 

Such  are  those  of  Hintei'miiller,  Epple,  in  1839 — quoted  by  Verheyen, 
Kademacher  in  1844,  Houles  in  1845,  Horing,  Hafner  in  1846,  of  tlie 

1  Perroncito.  II  Trichophytoji  tonsurans  vegetante  sopra  un  Onino.  Ann.  della 
1{.  Accad.  d'Agric.  di  Torino,  1872. 

-  Nettleship.     The  Veterinarian,  July,  1870. 

•*  Siedamgrotzky.     Bericht  liber  d.  Veterinjirk.  im  K.  Sachsen  f.  1877. 

•♦  Ziirn.     Die  PJlanzlichen  ParasUen,  2nd  edit,     Weimar,  1889,  p.  26i. 

^  Lespiau.  Soc.  Med.  des  Hopit.,  Gaz.  Hebd.  de  Med.  et  de  Chirurgie.,  187b', 
p.  379. 

•>  Epple.      Canstatt's  Jahresber.  ii.  Leistungen  in  der  Thierheilknnde,  1854. 

^  Ernst.  Archiv  f.  Thierheilk.  v.  d.  Gesellsch.  Schweizer.  Thieraertze,  1820.  — 
Kiillreuter.  Medic.  Correspondenzblatt,  1836,  No.  26.  —  Lavergne  and  Carrere.  Journ. 
ties  Veter.  du  Midi,  1838,  pp.  57,  237.  —  Fehr.  Repertoriuin  der  Thieiheilkunde,  I., 
p.  139.  —  Verheyen.  TranHmission  de  </uelq>(es  3faladi.es  des  Animattx  aux  Hommes. 
Journ.  Vett'r.  et  Agric.  de  Belgique,  1842,  p.  321.  —  Audouy.  Comp.  Ken.  de  la  Soc.  de 
Med.de  Toulouse,  1842.  — Rademacher.  Magaz.  d.  ges.  Thierheilkunde,  X..  1844, 
p.  112.  —  Houles,  of  Sorreze.  Cas  de  Transmission  de  la  Dartre  Bovine  a  V Homme. 
Soc.  de  Med.  Chir.  et  Pharin.  de  Toulouse,  1845.  —  Malherbe.  Etudes  cLiniijues  sur 
/'Herpes  tonsurant,  by  Letenneur.  Journ.  de  la  Sec.  dr  Me  I.  du  Depart,  de  la  Loire- 
Inferieure,  1851,  p.  298.  —  Cazenave.  Ann.  des  mal.  de  la  Peau,  1851.  —  ClianJeley. 
Maladie  Cutanie  de  Nature  douteu.se,  transmi-'e  da  Bam/  d  I'Homme.  (Jaz.  Hebd.  de 
Med.  et  de  Chirurgie,  1856,  p.  496.  —  Rueffert.  Canstatt's  Jahresber.  ii.  Leistungen 
<ler  Thierheilkunde,  1856.  —  Sautlus.  PsoriasL-i  Vitniina.  Deutsciie  Kliuik,  1856.  — 
Lemaibtre,  of  Limoges.  Transmission  de  V Anders  du  Bteuf  a  I  Homme.  L^nion  Medi- 
'•ale,  1858,  p.  38.  —  Macorps.  Affection  Dartrcuae  h/iizuutiqiie.  Ann.  rie  Med. 
Veterinaire,  1859,  p.  1.  —  Fiinfstuck.  Bericht  u.  das  Veterin.  im  K.  Sachsen,  1863-64, 
p.  85.  —  Bergemann.  Magaz.  flir  Thierheilkunde,  1866.  —  Kretschmar.  Ibid..  1871, 
]».  140.  —  Tilbury  Fox.  Clinical  Lectures  on  Tinea  Si/co.sis.  The  Lancet,  1873.  — 
Chaboux.  Union  Medicale  de  la  Seine-Inferieure,  1880,  No.  61.  —  Gerlier.  Une 
Epidemie  Trichophytic  a  Ferney  -  Voltaire.  Lyon  Medical,  18^0,  pp.  333,  376. — 
Boucher  and  P.  Megnin.  Affection  de  Peau  deform.es  rari/es  et  d'oriijine  Para>iitaire 
('ommuni<iiite  a  plunieurs  individus  par  un  Veau  Malxh.  Comp.  Ren.  d.^  la  Soc.  de 
Biologic,  1887,  p.  476.  —  Vidal.  Revue  Veterinaire,  1888,  p.  299.  —  Gailleton.  Gaz. 
Hebd.  de  Mi'd.  et  de  Chirurgie,  1889,  p,  398.  —  Lucet.  Bull,  de  la  Soc.  Centr.  de  Med. 
Veterinaire,  1890,  p.  183. 
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commission  appointed  for  the  study  of  bovine  contagious  pleuro-pneu- 
monia  in  1849,  Cazeuave,  Malherbe  and  Letenneur  in  1851,  Kowack  in 
1853,  Chandeley  and  Sautlus  in  1856.  These  facts,  the  most  important 
of  which  relate  to  calves,  bring  us  to  the  important  work  of  Gerlach,  in 
which  the  majority  of  them  are  analyzed,  but  in  which  there  is  found 
more  particularly  the  experimental  demonstration  of  the  malady  from 
bovines  to  Man.  Gerlach  made  frequent  inoculations  on  himself  and  a 
certain  number  of  students,  and  had  always  successful  results  from 
them  ;  though  he  never  made  these  on  the  scalp,  for  fear  of  producing  a 
troublesome  disease — preferring  to  inoculate  the  skin  of  the  arm,  where 
he  never  failed  to  develop  a  more  or  less  regular  herpes  circiiiatiis, 
showing  itself  from  the  seventh  to  the  fourteenth  day  after  inoculation. 
Borensprung,  Gerlach  mentions,  had  also  inoculated  himself  with  the 
bovine  tinea,  and  produced  a  herpes  circinatus. 

Since  Gerlach's  experiments,  Eiiffert,  Lemaistre,  Macorps,  Lafosse, 
Funfstiick,Bergemann,  Nettleship,  Pflug,  Kretschmar,  Besnier,  Chaboux, 
Gerlier,  Boucher,  etc.,  have  reported  other  instances  of  transmission  to 
Man  of  the  ringworm  of  the  Ox,  and  especially  of  the  calf. 

Contagion  may  occur  in  various  ways.  Most  frequently  it  is  caught  in 
attending  upon  affected  animals,  and  then  the  patches  have  a  preference 
for  the  wrists  and  fore-arms,  and  particularly  the  palmar  surface, 
although  they  may  be  found  on  any  part  of  the  body.  Calves  which 
are  affected  around  the  lips  infect  the  Cows  which  suckle  them,  about 
the  teats  and  flank ;  and  this  is  why  persons  in  the  habit  of  milking 
Cows  contract  tinea  tonsurans  on  the  hands — particularly  the  dorsal 
surface — wrists  and  fore-arms,  and  also  on  the  forehead  and  scalp  in 
leaning  their  head  against  the  animal's  flank  while  operating.  Horand 
has  seen  a  trichophytic  patch  on  the  posterior  surface  of  the  neck  of 
a  butcher  who  had  carried  a  diseased  calf  on  his  shoulders,  and  a 
similar  occurrence  had  been  previously  noted  by  Cazenave ;  and  accoi'd- 
ing  to  E.  Besnier,  herpes  circinatus  is  often  seen  on  the  back  of  the 
hands  and  the  fore-arms  of  butchers  who  skin  calves.  It  is  evident  that 
the  parasite  may  afterwards  be  transported  to  any  other  part  of  the 
body,  by  touching  the  parts  primarily  inoculated. 

The  form  which  the  malady  assumes  in  Man  is  that  of  herpes  circin- 
atus— vesicular  herpes,  vesicular  trichophytic  erythema — for  it  is  the 
hairless  parts  which  are  most  frequently  attacked.  On  the  scalp  it  is 
tinea  tonsurans,  and  on  the  lip  it  is  sycosis  or  mentagra,  as  Tilbury  Fox 
has  seen  it.  Since  the  time  of  Bazin,  it  has  been  known  that  these  are 
only  three  forms  of  the  one  disease.  There  is  sometimes  trichophytis 
of  the  eyelashes,  according  to  Gailleton. 

Trichophytis  derived  from  animals  is  generally  much  more  acute 
than  it  usually  is  in  Man.  The  vesicles  are  more  numerous,  and  some- 
times suppurate,  the  pruritus  is  more  intense,  and  the  patches  are 


DEEMATOMYCOSES.  291 

larger  and  more  intractable  to  cure.  This  was  particularly  noticed  in 
the  cases  observed  by  Boucher,  Mt'-gnin,  and  Gailleton. 

b.  Horse} — Ziirn  states  that  transmission  of  the  malady  from  the 
Horse  to  Man  was  first,  and  on  several  occasions,  observed  by  Papa  in 
1848,  during  an  epizooty  of  tinea  tonsurans  that  prevailed  among 
Horses  in  the  valley  of  Borne,  Savoy.  But  the  first  detailed  observa- 
tion dates  no  further  back  than  1852  ;  it  is  due  to  Bouley  the  younger 
and  Eeynal,  and  the  occasion  was  that  already  mentioned.  '  The  (jens- 
darmea  who  groomed  the  Horses  alluded  to  contracted  the  disease  with 
which  they  were  afi'ected,  and  one  of  these  men  communicated  it  to 
his  wife  and  daughter.  The  two  Horses  sent  to  Alfort  also  infected  a 
student  and  the  man  who  looked  after  them.  Bazin  recognised  in  the 
malady  the  animal  origin  of  herpes  circinatus.  Some  years  afterwards, 
Galligo  published  the  case  of  a  coachman  who  contracted  the  disease 
from  his  Horse. 

These  facts  remained  for  a  long  time  isolated.  But  from  1871  they 
became  multiplied.  In  that  year  Tilbury  Fox  communicated  to  the 
Clinical  Society  of  London  a  case  of  transmission  of  herpes  circinatus 
or  '  ringworm '  from  a  pony  to  seven  people.  Then  G.  Fleming, 
T.  Fox,  and  Horand  made  known  new  instances.  In  1876,  Dr.  Dieu 
published  an  account  of  an  epidemic  of  herpes  circinatus,  communicated 
from  the  Horse  to  Man  in  his  regiment ;  in  eight  months,  twenty-two 
soldiers  wei-e  successively  contaminated  by  young  Horses  which  had 
recently  arrived  from  the  remount  depot  at  Caen.  Larger  saw  about 
one-fifth  of  the  effective  men  in  a  regiment  of  dragoons  attacked  by 
herpes  circinatus  of  equine  origin.  Similar  facts  are  indicated  by 
Mtgnin,  Aureggio  and  Touve,  Gerher,  and  Longuet,  who  has  given  an 
excellent  tableau  of  this  question. 

The  infection  of  Man,  however,  is  exceptional,  when  the  frequency 
of  tinea  tonsurans  in  the  Horse  is  considered ;  as  there  is  scarcely  a 
regiment  in  which  it  is  not  present  always,  on  some  young  Horses. 

Grooming  is  the  usual  means  by  which  the  disease  is  conveyed,  and 
it  is  to  this  that  nearly  all  the  cases  of  transmission  are  attributed. 
Sometimes  it  is  the  horse-clothing,  borrowed  from  the  Horses  by  the 
men,  that  conveys  the  Fungus  (Megnin).  The  trichophytic  epidemic 
at  Ferney-Voltaire,  described  by  Gerlier,  began  among  the  children  of 
a  horse-clipper,  who  had  cut  their  hair  with  his  chpping-machine. 

The  rubbings  that  accompany  grooming  facilitate  inoculation.  The 
principal  seat  of  the  eruption  is  the  fore-arm  and  the  wrist — that  is, 

^  Bazin.  Hech.  sur  la  Nature  et  le  Traitement  des  Teupies,  1853.  —  Galligo.  Gazz. 
Med.  Ital.  Stat.  Sardinia,  1858.  Gaz.  Hebd.  de  Medicine,  1858.  —  Tilbury  Fox.  The 
Lancet,  1871,  p.  412.  —  Dieu.  Contarjiou  de  r Her/ies  Circine.  du  Cheval  a  V Homme 
Gaz.  d<-8  Hd|jitaux,  1876.  —  Larger.  E}mUmie  d'Herpex  Tonmrant  caunie  par  le 
paitsaije  de  Chevaux  Teiipunx.  Sdc.  de  Med.  Publ.  et  d'Hyg.  Professionale,  Rev. 
d'Hyg.  et  de  Police  Sanitaire.  1881,  p.  138.  —  Megnin.  Bull.  Soc.  Cent,  de  Med. 
Vf-terinaire.  Kec.  de  Med.  Veteriuaire,  1881,  p.  93.  —  R.  Longuet.  De  la  Tricho- 
)ilijlie  par  Conlanion  Auimale,  et  en  particidier  chez  les  Cavaliers,  Paris,  1882. 
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the  two  parts  of  the  arm  usually  uncovered  during  this  operation.  In 
Megnin's  report,  it  was  on  the  face  and  neck  that  the  eruption  appeared 
on  the  men  who  had  made  use  of  the  rugs  worn  by  Horses  affected 
with  trichophytis.  The  period  of  incubation  varied  from  five  to  ten 
days. 

Trichophytis  here  attacks  by  preference  the  smooth  parts,  and  pre- 
sents itself — as  in  that  of  bovine  origin — in  the  form  of  tinea  circinatus, 
which  is  also  remarkable  for  the  particular  intensity  of  the  symptoms. 
Often,  in  fact,  it  is  quite  equal  in  this  respect  to  the  disease  conveyed 
from  the  Ox.  Gerlier  has,  however,  established  distinct  differential 
characteristics  between  the  human  trichophytis  of  bovine  origin,  and 
that  derived  from  equines,  which  he  was  able  to  study  comparatively— 
the  first  being  very  frequent  in  the  valley  of  Gex,  where  he  practised. 
The  Trichophyton  of  the  Cow  causes  a  true,  inflammatory  sycosis, 
passing  into  a  furuncle,  and  even  to  a  carbuncle:  a  spontaneous 
recovery  is  frequent,  but  it  is  followed  by  a  cicatrix  ;  and  this  parasite 
appears  to  be  incapable  of  producing  trichophytis  of  the  scalp.  It  is 
the  opposite  with  the  Trichophyton  of  the  Horse,  which  has  a  greater 
tendency  to  acclimatize  itself  on  Man,  is  more  epiderniic,  and  more  in- 
tractable to  treatment.  It  must  be  remarked,  however,  that  Gerlier's 
distinctions  are  not  to  be  drawn  from  the  majority  of  observations  by 
other  authorities,  who  have  not  mentioned  this  same  gravity  of  tricho- 
phytis of  bovine  origin. 

c.  Dog. — Friedberger  reported,  in  1876,  a  case  of  contagion  of  tinea 
tonsurans  from  a  Dog  to  a  child  and  servant,  with  whom  the  animal  was 
in  the  habit  of  playing.  The  seat  of  eruption  was  the  face  in  the  child 
and  the  neck  in  the  servant ;  and  here  also  it  w^as  the  circinated  form 
that  it  exhibited.  Experiments  made  by  the  author  on  himself  and 
three  students,  with  crusts  from  the  Dog  and  the  child,  had  no  result. 
Horand  had  already  reported  a  similar  fact,  and  Haas^  has  published 
another.  Transmission  from  the  Dog  to  Man  is  rendered  easy  by  the 
handling  and  caressing  the  animal  receives  ;  and  Frohner  has  observed 
numerous  instances  of  infection  which  had  occurred  in  this  way. 

d.  Cat.^ — Fenger,  in  1865,  witnessed  an  instance  of  transmission  of 
tinea  tonsurans  from  a  Cat  to  twenty  persons,  and  of  other  Cats  in- 
fecting three  children.  Borch,  cited  by  Fenger,  was  able  to  assure 
himself  experimentally  of  the  reality  of  this  transmissibility. 

In  1874,  Lancereaux  reported  two  cases  which  also  prove  the  com- 
municability  of  tinea  tonsurans  from  the  Cat  to  Man.  In  the  first, 
three  children  were  affected  at  the  same  time  with  herpes  circinatus, 
after  having  played  for  several  days  with  a  sickly  Cat,  the  hairs  of 
which  were  diseased.  The  second  instance  was  that  of  a  hospital 
nurse  who  also  appeared  to  have  contracted  the  disease  from  a  Cat 

^  A.  Haas.  Identiliit  von  Herpes  Tonmirans  nnd  Pityriasii  Circiiiata.  Berlin. 
Klin.  Wochenschrift,  1S82,  p.  259  ;  Kevue  des  Sc.  Medicales,  XX.,  p.  224. 

-  Fenger.  Loc.  cit.  —  Lancereaux  and  E.  Besnier.  boc.  Med.  des  Hopitaux.  Gaz. 
Hebd.  de  Med.  et  de  Chirurgie,  1874,  p.  339.  —  P.  Michelt-on.  L  tihertra(j%in<i  den  He/'/'Cn 
von  einerti  an  Herpes  und  Scabks  leidenden  Their e  aitf  den  Menschcn.  Berlin.  Klin. 
Wochenschrift,  1874  ;  and  Kevue  des  Sc.  Mddicale,  V.,  1875. 
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that  was  affected  with  it.     In  the  two  instances,  the  result  of  the  con- 
tagion was  herpes  circinatus. 

The  account  of  another  very  interesting  case  is  due  to  P.  Michelson 
-a  young  Cat,  affected  at  the  same  time  with  scabies  and  tinea  tonsu- 
rans, communicated  the  latter  to  all  the  members  of  a  family  ;  and 
experiments  made  upon  three  students  with  the  crusts  from  this 
animal  were  successful  in  producing  herpes  circinatus  on  them,  and  not 
scabies.  The  Sarcoptes  were  found  covered  with  spores,  and  it  is 
probable  that  they  served  as  media  for  the  contagium.  The  earliest 
symptoms — which  were  accompanied  by  a  violent  pruritus — appeared 
in  six  to  eight  hours. 

e.  Pi(j. — In  1876,  Lailler  communicated  to  the  Societe  Medicale  des 
Hopitaux  a  letter  from  Lespiau,  relative  to  an  endemic  of  trichophytis 
observed  in  the  cantons  of  Ceret  and  Arles-sur-Tech,  Pyrenees- Oriental. 
la  this  outbreak,  34  persons  —  of  whom  28  were  children — ^were 
attacked;  the  malady  appeared  to  have  been  propagated  from  a 
Dog— the  first  affected— to  a  Pig,  which  in  these  parts  lives  with  the 
family,  and  from  this  animal  it  was  conveyed  to  Man.  The  humidity 
of  the  season  favoured  the  development  of  the  parasite,  which 
localized  itself  more  particularly  about  the  head  —  eyebrows  and 
cheeks— and  around  the  genital  organs,  and  caused  itching. 

Lastly,  and  in  order  to  render  all  the  preceding  facts  reciprocal,  it 
should  be  added  that  Fenger  has  conveyed  the  trichophyton  tonsurans 
from  Man  to  the  Cat;  that  the  inoculation  of  the  Trichophyton  of 
Man  has  been  attended  with  success  on  young  Cats,  but  had  negative 
results  on  Mice  and  Rats  (Horand  and  Vincent),  and  that— according 
to  Ziirn— in  the  epizooty  observed  by  Papa,  there  was  reciprocal  infec- 
tion of  the  Horse  by  Man,  AndGerlach  has  succeeded  in  reiuocula- 
ting  the  Ox  from  Man— already  infected  by  the  Ox;  while  Fenger 
asserts  that  the  Dog  will  readily  take  the  tinea  tonsurans  of  Man. 

Identity. —From  what  has  been  now  stated,  it  will  be  seen  that  the 
Trichophyton  will  accommodate  itself  to  very  different  organisms ;  and 
because  of  this  fact,  Longuet  asks  if  it  might  not  be  admitted  that  the 
Trichophyton  of  Man  is  always  of  animal  origin — just  as  many  derma- 
tologists are  inclined  to  believe  that  the  favus  of  the  Mouse  is  the 
primary  source  of  favus  of  children.  It  is  infinitely  probable,  he  says, 
that  the  original  soil  of  the  Trichophyton  is  the  Ox,  that  from  this 
animal  it  is  transferred  to  the  Horse  when  they  are  at  pasture  together, 
and  that  from  it  Man,  more  or  less  directly,  receives  his  tinea  tonsu- 
rans. '  The  abundance  of  the  eruption  and  its  frequent  inflammatory 
character — in  the  case  of  contagion  from  an  animal  to  Man — appear  to 
be  pathognomonic  of  a  parasite  in  its  first  ciiltivation— I  mean  derived 
immediately  from  the  Cow  or  the  Horse.  This  is  also  what  Diihring 
has  observed  :  "  contracted  directly  from  animals,"  he  remarks,  "  the 
eruptions  of  herpes  circinatus  have  a  much  more  serious  character  than 
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when  clue  to  human  contagion."  Originally  a  parasite  of  the  Ox,  the 
Trichophyton  is  comparatively  much  rarer  and  less  invasive  than  that 
of  the  Horse,  and  is  still  further  removed  from  that  of  the  Ox  on  being 
transferred  to  Man — as  if,  in  leaving  its  native  soil,  it  was  in  jeopardy 
on  the  foreign  ones ;  its  contagiferous  power  becomes  enfeebled,  and  often 
fails,  and  the  symptomatic  eruptions  become  less  and  less  accentuated.' 

This  explanation  is  only,  as  yet,  a  reasonable  hypothesis ;  and  it  is 
for  medical  men  and  veterinary  surgeons  in  countries  where  cattle  are 
reared,  and  where  the  malady  is  enzootic,  to  prove  whether  it  is  or  is 
not  well  founded. 

Another  question  previously  raised  by  Megnin,  and  which  has  with 
the  last  one  very  close  relations,  is  as  to  whether  the  Trichophyton  is 
always  of  the  same  species  in  the  Ox  and  Horse.  We  will  not  stop  to 
discuss  the  distinction  that  might  be  drawn  between  the  Trichophyton 
and  the  Achorion ;  for  it  will  be  shown,  when  treating  of  favus,  that 
these  two  parasites  are  specifically  distinct.  But  must  the  Trichophyton 
of  the  Ox,  and  that  of  the  Horse  and  the  Dog,  be  considered  as  belong- 
ing to  the  same  botanical  species  ? 

It  has  been  already  demonstrated  that  the  affection  does  not  manifest 
itself  with  the  same  symptoms  in  every  species  of  animal ;  but  this 
does  not  offer  an  argument  against  the  identity  of  the  parasite.  It 
would,  on  the  contrary,  be  surprising  if  the  zoological  species  of  the 
host,  its  temperament,  and  the  specific  differences  in  the  structure  of 
its  skin,  did  not  entail  differences  in  the  pathological  reaction  the 
fungus  provokes.  Nevertheless,  placing  in  opposition  the  symptoms  of 
tinea  tonsurans  in  the  Ox  and  Horse,  Megnin  reminds  us  that,  on  the 
first  the  hairs  are  avulsed,  while  in  the  second  they  are  only  broken  ; 
and  he  explains  this  difference  by  the  fact  that  the  Trichophyton  of 
the  Ox  vegetates  more  especially  in  the  hair-follicles  and  the  epidermic 
layers,  causing  inflammation  of  the  derma  and  shedding  of  the  hairs, 
while  that  of  the  Horse  passes  into  the  hair  itself,  renders  it  friable, 
and  breaks  it  up.  Inoculated  on  the  Horse,  the  Trichophyton  of  the 
Ox  gives  it  a  tinea  tonsurans  of  the  same  nature  as  on  the  equine 
species  ;  and  this  form  may  also  be  observed  clinically  on  the  Horse. 
Finally,  Megnin  has  transferred  to  the  same  Dog — by  inoculation  with 
the  crusts — the  two  kinds  of  tinea  of  the  Horse.  The  clinical  differ- 
ences correspond  to  differences  in  the  vegetable  spores,  which  in  the  Ox 
are  double  the  diameter  of  those  of  the  Trichophyton  of  the  Horse ; 
while  they  are  slightly  yellow  in  the  first-named  species  and  grayish  in 
the  second.  In  conclusion,  Megnin  estimates  that  there  are  two  kinds 
of  Trichophyton,  and  he  proposes  to  give  to  that  of  the  Horse — which, 
he  says,  has  the  same  characters  as  that  of  the  Dog  and  Cat — the 
name  of  Trichophyton  tonsurans,  and  to  designate  that  of  the  Calf 
TrichopJiyton  epilans.  This  distinction  would  confirm  the  views  of 
Bazin,  which  tend  to  admit  '  two  varieties  of  Tricliophyton  ' — the  ton- 
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.suraiis  for  the  tinea  tonsurans  and  the  false  alopecia,  and  the  decalvans 
for  the  rapid  tinea  decalvans. ^ 

This  idea  of  Bazin's  appears  to  remain  unsupported  by  the  derma- 
tologists, and  for  the  majority  the  false  alopecia  is  rather  a  false  tonsu- 
rans, and  the  tinea  decalvans  is  a  true  alopecia.  It  appears  to  us  that  in 
this  matter  we  might  find  a  satisfactory  explanation  in  what  the  same 
authority  has  said  in  his  article  on  Meiitagra- :  '  We  have  demonstrated 
by  clinical  observation  and  microscopical  examination,  that  the  Fungus 
of  Mentagra  is  the  same  as  that  of  herpes  tonsurans  and  herpes  circin- 
atus.  We  have  established  that  the  three  affections  described  under 
the  names  of  herpes  circinatus,  tonsurans,  and  sycosis,  are  only  three 
successive  stages  of  the  same  morbid  state  ;  and  that  the  seat  of  the 
Fungus  on  such  or  such  cutaneous  element  explains  why  we  have 
herpes  circinatus,  herpes  tonsurans,  or  sycosis.' 

It  is  difficult  to  accord  a  specific  importance  to  the  size  of  the  spores, 
because  in  Man  it  is  recognised  that  in  one  kind  of  Trichophyton  the 
diameter  of  the  spores  may  vary  between  8  jj.  and  10  /x.  The 
differences  in  the  vegetable  may  be  explained  by  the  differences  in 
the  soil.  A  long  time  ago,  Gerlach  had  shown  that  in  the  Ox 
itself,  the  dark-coloured  hairs  break,  while  the  white  ones  rarely  do  so; 
'  therefore  it  is  that,  in  the  white  skins,  the  exudation  acts  upon  the 
vegetation  of  the  epidermic  cells ;  the  yellow  laminar  crust  produced 
by  this  exudation  rarely  attains  the  thickness  of  that  covering  the  dark 
skin ;  and  the  hairs — which  are  not  so  deeply  situated — are  more 
easily  uprooted.  To  this  must  be  ascribed  the  circumstance  that  the 
Fungi  less  frequently  penetrate  the  hairs,  and  that  they  are  never 
sufficiently  numerous  to  render  these  fragile.' 

As  opposed  to  Megnin,  Gerlach  has  seen  the  spores  in  the  interior  of 
the  hairs  ;  and  Railliet  and  Nocard,  as  well  as  ourselves,  have  witnessed 
the  same.     The  difference  in  seat  is  therefore  not  absolute. 

On  the  other  hand,  Perroncito  has  found  that  the  diameter  of  the 
spores  is  susceptible  of  variation,  not  only  according  to  the  species  of 
animal  from  which  they  are  obtained,  but  also  individual  animals,  and 
even  the  parts — epidermis,  hairs — upon  which  the  Fungus  vegetates. 

In  conclusion,  if  there  is  taken  into  account  the  fact  that  most 
frequently  the  differences  between  the  two  Fungi  are  not  observable 
in  the  effects  they  produce  on  Man,  we  think  we  have  good  reason  to 
consider  Megnin's  specific  distinction  as  premature.  Nevertheless,  it 
has  an  almost  complete  demonstration  in  the  comparative  cultures 
made  by  Duclaux  from  crusts  obtained  from  the  two  varieties  of  tinea 
of  the  Horse.  These  cultures  '  show  that  the  Trichophyton  tonsurans 
yields  very  abundant  snow-like  tufts,  while  T.  cpilans  only  gives  at 

1  Bazin.  Art.  Microxporon.  Diction.  Encyclop.  des  Sc.  Medicales  (2),  VIII.,  1873, 
p.  611. 

-  Ibid.,  VI.,  1S72,  p.  752. 
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first  a  slightly  yellow  pellicle,  and  it  rapidly  liquefies  the  gelatine, 
whereas  the  first-mentioned  only  do  so  slowly. 'i 

To  give  to  these  cultures  all  their  signification,  inoculations  should 
have  been  made  on  the  Horse ;  as  this  would  have  shown  whether  any 
cause  of  error  had  been  introduced,  and  if  the  two  series  corresponded 
in  their  pathological  effects  to  the  clinical  differences  which  marked 
their  point  of  departure.  We  may  admit— while  waiting  for  this  com- 
plementary demonstration  —  that  there  are  pathogenic  and  cultural 
differences  between  the  Trichophytons  of  the  two  kinds  of  tinea  of  the 
Horse,  properly  distinguished  by  Megnin.  This  is  not  sufficient, 
however,  to  warrant  the  two  Fungi  being  considered  as  two  distinct 
sj^ecies  in  a  natural  history  sense.  They  are,  perhaps,  merely  two 
races  or  varieties  of  the  same  species,  produced  by  differences  in  the 
soil  in  which  they  have  grown.  But,  in  a  practical  point  of  view,  the 
distinction  between  them  retains  all  its  importance. 

The  explanation  of  the  differences  in  the  mode  of  action  of  the  same 
parasite,  may  be  found  in  the  hypothesis  of  Longuet  already  alluded  to 
(p.  293).  The  decalvans,  or  sycosic  form  of  tinea  in  the  Horse,  should 
have  a  closer  bovine  origin ;  and  by  successive  transmissions  from 
Horse  to  Horse,  or  from  Dog  to  Dog,  the  Trichophyton  becomes 
attenuated,  and  its  spores  grow  smaller,  as  is  the  case  with  the 
degenerated  elements  of  the  parasite  which  causes  mentagra,  and 
which  Gruby — deceived  by  appearances — considered  different  from  the 
Trichophyton,  and  named  the  Microsporon  meiitayroj^hytcs. 

We  have  not  stopped  to  notice  the  opinion  of  Grawitz,  which  has 
been  accepted  in  Germany,  and  who  believes  that  there  is  an  identity 
between  the  Oidium  lactis  and  the  Fungus  of  herpes  tonsurans,  favus, 
pityriasis  versicolor,  and  '  thrush.'  Eecently,  he  has  confessed  he  was 
deceived  in  assimilating  the  Trichophiiton  tonsurans  to  the  Achorion 
Schu)ileinii,  the  Oidium  lactis  and  the  Oidium  albicans.  Duclaux,-  who 
has  made  pure  cultures  of  the  Trichophyton  in  milk,  has  never  obtained 
the  forms  of  Oidium  lactis,  while  the  latter  has  never  yielded  the 
Trichophyton.  Comparative  cultures  made  by  Verujski,'*  also  show 
distinctly  the  morphological  and  biological  differences  which  separate 
the  Trichoplnjton  tonsurans  and  the  Achorion  Schonleinii.  What  ex- 
plains Grawitz's  error,  is  the  variety  of  forms  and  modes  of  fructifica- 
tion observed  with  the  Trichophyton — either  by  changing  its  media,  or 
in  one  and  the  same  cultivation,  when  it  is  kept  pure  and  the  evolution 
of  the  Fungus — which  is  always  very  slow — has  been  pushed  as  far  as 
possible. 

Vitality  of  the  Parasite. — Gerlach  undertook  some  experiments 
to  '  determine  the  duration  of  the  germinative  faculty  of  the  spores. 

^  Megnin-  Presentation  de  CultureH  de  Champlijnons  de  quelques  teitjnes  d'Anim. 
Dome-stiqttes.     Bull,  de  la  Soc.  Centr.  de  Med.  Veterinaire,  1890,  p.  183. 

-'  T.  Duclau.x.  Hur  le  Trichophyton  tomurans.  Comp.  Ren.  Soc.  de  Biologic,  1886, 
p.  14. 

■*  Dm.  Verujski.  Rech.  snr  la  Morpholofjie  et  la  Biolorjie  du  Trichophyton  tonsu- 
rans et  de  V Achorion  SchOnleinii.     Ann.  de  I'lnstitut  Pasteur,  I.,  1887,  p.  3(59. 
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Crusts  were  collected  in  autumn,  kept  in  paper  capsules  in  his 
laboratory  until  the  following  spring,  and  experimented  with  at 
intervals.  Those  which  were  more  than  three  months  old  had  lost 
their  potency  when  placed  on  an  unprepared  skin,  but  spores  six 
months  old — inoculation  being  effected  by  scarification — still  germinated 
and  produced  perfectly  developed  ringworm.  It  was  noted  that,  the 
longer  the  incubation  period,  the  thinner  were  the  crusts  and  more 
rapid  the  recovery.  Spores  more  than  six  months  old  were  not  ex- 
perimented with.'  Siedamgrotzky  has  in  vain  tried  to  transmit  tinea 
tonsurans  from  the  Horse  to  the  Goat,  by  means  of  crusts  kept  for  five 
years  and  eight  months.  But  he  succeeded,  on  the  caprine  species, 
with  crusts  from  a  bull,  which  had  been  kept  eighteen  months.^ 
Megnin  says  he  has  successfully  inoculated  a  Dog  with  crusts  eighteen 
months  old.  In  Duclaux's  cultures,  the  Fungi  which  had  been  kept 
for  two  years  would  not  germinate. 

By  a  long  series  of  experiments  made  with  cultm-es  of  the  Tri- 
chophyton in  Koch's  nutrient  gelatine,  Thin^  has  obtained  interesting 
results.  He  has  found  that  in  about  two  years  and  a  half  the  spores 
seem  to  have  lost  all  their  aptitude  to  germinate,  but  he  has  been  able 
to  grow  those  which  were  eleven  months  old.  The  spores  from  tri- 
chophytic  hairs  were  dead  after  being  immersed  eight  days  in  water, 
but  survived  two  days'  steeping ;  they  also  preserved  their  germinative 
power  after  being  kept  forty-eight  hours  in  ohve-oil,  lard,  or  vaseline. 
An  hour's  contact  with  soft  soap,  or  a  one  per  cent,  solution  of  acetic 
acid,  appeared  to  be  sufficient  to  kill  them  ;  but  a  one  per  cent,  solution 
of  carbonate  of  soda  was  less  efficacious,  germination  taking  place  in 
about  three  days.  Sulphur  ointments  had  a  slow  action  upon  them, 
and  required  several  hours  to  sterilize  spores.  Citrine  ointment  was 
a  very  active  destroyer,  for  after  an  hour's  contact  with  it  spores  could 
no  longer  germinate  ;  on  the  other  hand,  croton-oil  was  absolutely 
inefficacious,  as  after  eight  hours  immersion  in  it  the  Trichophyton 
preserved  its  vitality. 

Geographical  Distribution.  —  Tinea  tonsm-ans  appears  to  be 
observed  in  every  country.  But  it  is  most  frequent  in  certain  great 
breeding  countries — as  in  Normandy,  La  Vendee,  Brittany,  Holland, 
Oldenburg,  Bavaria — principally  in  Franconia,  England,  and  Switzer- 
land ;  and  it  is  seen  most  commonly  amongst  Cattle.  Normandy  is 
recognised  as  a  region  from  which  the  largest  number  of  ringworm- 
affected  remounts  is  received  in  France.  (In  the  United  Kingdom, 
so  far  as  my  experience  goes,  Irish  horses  are  most  frequently  affected 
with  tinea,  and  next  to  them  are  those  of  Yorkshire.)  On  the 
contrary,  according  to  G.  Fleming,  trichophytis  is  common  among 
Cattle  in  Australia,  and  rare  among  horses. 

^  Siedamgrotzky.     Bericht  iiber  d.  Veteriniirwesen  im  K.  Sachsen  fur  1877,  p.  65. 
-  G.    Thin.      Experimental   Researches  concerninff   Trichophyton   tonsurans.       The 
British  Medical  .Tournal,  1889.     Rev.  des  Sc.  Medica'les,  XXXIV.,  p.  195. 
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Under  certain  conditions,  it  spreads  to  a  large  number  of  animals, 
so  as  to  constitute  real  epizootics,  which,  however,  are  not  otherwise 
serious.  Thus,  in  the  neighbourhood  of  Adelfingen,  and  especially  in 
the  Commune  of  Dorlikon — Canton  of  Zurich— Fehr,  in  1838,  reported 
an  epizooty  of  trichophytis  that  prevailed  for  four  years,  and  was  com- 
municated to  a  number  of  people  ;  indeed,  the  majority  of  the  in- 
habitants of  Dorlikon  were  attacked.  But  according  to  the  details 
given  by  him,  it  is  more  probable— as  Gerlach  suggested — that  it  was 
sarcoptic  scabies.  But  no  such  doubt  can  be  entertained  with  regard 
to  the  observation  published  by  Papa  in  1840,  relative  to  several 
hundreds  of  horses  affected  with  ringworm  in  the  Valley  of  Borne, 
Savoy  ;  nor  that  of  Macorps  in  1859,  who,  in  the  space  of  three  months, 
saw  the  disease  affect  more  than  a  hundred  Cattle  in  the  Canton  of 
Huy,  Belgium ;  and  Gigard  has  witnessed  a  similar  occurrence  in  the 
neighbourhood  of  Lyons,  while  Pflug  mentions  that  in  certain  stables 
the  malady  reigns  permanently.     It  is  the  same  on  certain  pastures. 

Treatment. — The  prophylaxis  of  tinea  tonsurans  consists  in  keeping 
animals  in  cleanly  surroundings,  and  regularly  and  carefully  cleaning 
their  bodies.  It  is  also  necessary  to  disinfect  stables,  cowsheds,  and 
kennels  which  have  been  inhabited  by  diseased  animals,  as  well  as  the 
grooming  utensils  and  harness,  if  these  are  likely  to  be  employed  on 
others. 

With  regard  to  curative  treatment,  should  the  malady  be  very 
limited,  its  extension  is  to  be  prevented  by  keeping  the  currycomb, 
brush,  and  wisp  off  the  diseased  patches,  as  these  articles  carry  the 
spores  to  other  parts  of  the  body.  Megnin  reports  having  radically 
cured  many  young  Horses,  by  merely  having  the  crust  gently  scratched 
off  entire,  along  with  the  broken  hairs,  these  being  immediately  burned. 

In  some  cases  it  is  advisable  to  resort  to  general  clipping,  as  a 
preliminary  to  treatment ;  and  it  may  be  again  suggested  that  all 
grooming  should  be  done  out-of-doors. 

With  regard  to  the  medicaments  to  be  employed,  nearly  all  give 
favourable  results,  the  vegetating  of  the  parasite  on  the  domesticated 
animals  being  readily  disturbed  or  suspended  by  medicamentous  ap- 
plications. The  simplest  are  to  be  preferred,  and  those  which  cause 
much  irritation  are  to  be  avoided ;  as  they  may  leave  durable,  if  not 
indelible,  traces  on  the  skin.  Mercurial  preparations  are  also  to  be 
guarded  against — at  least,  with,  bovine  animals,  which,  in  licking  them- 
selves, may  incur  more  or  less  serious  intoxication. 

Tabourin^  has  given  a  fastidious  enumeration  of  a  very  large  number 
of  agents  that  may  be  used  for  ringworm  on  animals.  The  most 
popular  remedies  are  :  A  solution  of  corrosive  sublimate,  1  to  300, 
and  slightly  alcoholized ;    carbolized  glycerine,  1  to   10 ;   tincture  of 

'  Tabourin.  Nouv.  Tr.  de  Mat.  Mdd.  de  Thtrap.  tt  de  Pharm.  Vtt&rmaires, 
3e^dit.,  II.,  1875,  p.  718. 
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balsam  of  Peru  ;  pure  alcohol ;  petroleum  ;  cade-oil ;  white  precipitate 
ointment,  1  to  4  ;  red  precipitate,  1  to  8  ;  aegyptiac  ;  an  ointment  com- 
posed of  carboHc  acid  1  part,  and  lard  and  soft  soap,  of  each  10  parts ; 
Helmerich's  pomade ;  and  tincture  of  iodine. 

Pure  soft  soap,  applied  as  an  ointment,  is,  according  to  Thin's  ex- 
periments, to  be  recommended. 

The  applications  are  to  be  repeated  once  or  twice  a  day,  or  every 
second  day,  the  frequency  depending  upon  the  agent  selected,  and  its 
local  irritant  action.  (I  have  usually  found  one  application  of  a  liniment 
composed  of  one  part  Stockholm  tar,  and  two  parts  common  oil,  a 
cheap  and  effective  remedy  for  ringworm  on  Horses.) 

A  cure  is  obtained  when  the  surface  of  the  patch  is  covered  by  a  new 
growth  of  fine,  close-set  hairs. 

Article  II. — Favns. 

Definition. — The  favus,^  or  tinea  favosa,  is  a  parasitic  and  contagious 
cutaneous  malady,  caused  by  a  Fungus  named  the  Acliorion  Schonleinii 
Eemak,  and  capable  of  affecting  Man,  the  Cat,  Mouse,  Dog,  Eabbit, 
and  Fowl.  It  is  characterized,  clinically,  by  crusts,  generally  of  a 
yellow  colour  at  first,  arranged  in  more  or  less  distinct  cup-shaped 
masses,  and  producing  alteration  in,  then  shedding  of,  the  hairs  or 
feathers. 

Synonyms. — In  human  dermatology,  this  disease  has  been  suc- 
cessively designated  by  very  varied  names.  In  some  descriptions  of  it,  it 
still  receives  the  designation  of  jjorriyo  lupi)wsa-  of  Willan  and  Bateman, 
ZMdi  ■porrhjo  favosa  of  Biett.  But  the  denominations  of  tinea  favosa, 
and  particularly  of  favus,  are  the  most  universally  adopted,  and  ought 
to  be  always,  to  the  exclusion  of  all  other  in  veterinary  pathology,  in 
which  the  malady  has  only  been  recently  discovered,  and  in  which, 
consequently,  nosology  has  not  been  encumbered  as  in  human  medicine. 

History. — The  dominant  fact  in  the  history  of  favus  in  Man,  lies 
in  the  discovery  of  a  parasite  met  with  in  him  by  Eemak  in  1837 ; 
but  its  presence  was  demonstrated  for  the  first  time  by  Schonlein 
in  1841,  who  placed  it  in  the  genus  Oidiuvi.  In  1845,  on  indications 
furnished  by  Link,  Eemak  saw  that  this  Fungus  should  form  a  genus 
distinct  from  the  Oicliuiii,  and  so  he  named  it  the  Acliorion  Schunloinii, 
which  name  it  now  holds. '^ 

Since  that  time  the  successive  works  of  Gruby,  Lebert,  Hannover, 
Milller  and  Eetzius,  Montague,  Ch.  Eobin,  etc.,  have  permitted  its 
natural  history  to  be  established,  and  to  fix  the  exclusive  part  it  plays 
in  the  etiology  of  favus.  But  it  is  more  especially  to  Bazin  that  we 
owe  the  demonstration  of  the  vegetation  of  the  parasite,  of  the  manner 

^  From/ay(/»',  honeycomb — because  of  the  resemblance  of  the  crusts  formed  in  this 
disease  to  the  principal  product  of  the  Bee's  industry. 

-  From  porriijere,  to  extend,  in  allusion  to  the  course  of  the  malady. 

^  In  the  differential  characters  of  Tricliophjtou  toimirann  and  Achorion  Schonleinii, 
there  is  nothing  that  justifies  the  creation  of  a  new  genus  for  the  latter.  It  would 
therefore  be  more  logical  to  range  it  with  the  genus  Trichophyton,  under  the  name  of 
Trichophyton  Schonleinii. 
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in  which  it  alters  the  hairs,  and  of  the  most  efficacious  procedure  to 
overcome  its  tenacity  in  Man. 

So  far  as  the  favus  in  animals  is  concerned, ^  it  is  mentioned  for  the 
first  time  in  1847,  in  the  thesis  of  Jacquetant,  formerly  house-physician 
of  the  Antiquaille  of  Lyons,  who  observed  it  on  Cats  ;  Bennett,  in  1850, 
discovered  it  on  Mice ;  Zander,  in  1858,  found  it  again  on  a  Cat ;  then 
Saint  Cyr,  in  1868,  made  known  the  first  case  of  favus  on  the  Dog,  and 
the  following  year  he  studied  it  also  on  the  Eabbit.  The  same  year. 
Dr.  MoUiere  presented  a  favic  Eat  to  the  Lyons  Society  of  Medical 
Sciences. 

Since  these  dates,  observations  more  or  less  numerous — according  to 
the  species  of  animals  of  which  they  were  the  object — have  fully  con- 
firmed the  existence  of  favus  in  the  Mouse,  Rat,  Cat,  Dog,  and  Rabbit, 
and  permitted  its  history  to  be  established.  But  the  most  important 
works  on  the  subject  are,  without  contradiction,  those  of  Saint-Cyr, 
which  have  become  classical. 

In  addition  to  the  mammalia  just  mentioned,  tinea  favosa  has  been 
observed  on  poultry  since  1858,  by  Gerlach,  Midler,  and  Leisering,  and 
has  formed  the  subject  of  several  treatises. 

Symptoms. — The  symptoms  of  favus,  which  differ  with  the  nature 
of  the  skin-covering,  will  be  studied  successively  in  the  Mammalia — 
Cat,  Dog,  Rabbit — and  in  Fowls. 

Mammalia. — In  the  Cat,  which  is  the  most  exposed  to  this  disease, 
tinea  favosa  attacks  the  extremity  of  the  toes  or  base  of  the  claws,  by  pre- 
ference ;  but  it  may  commence  at  the  umbilicus,  or  on  the  sides  of  the 
chest.  Gradually  it  extends — by  first  invading  the  head — especially  the 
forehead,  root  of  the  ears,  and  dorsal  line  of  the  nose,  then  the  external 
surface  of  the  thighs  and  various  parts  of  the  body.  The  malady  is 
characterized  by  crusts  more  or  less  thick — from  about  1  mm.  to  4  mm. 
— rather  viscid  in  consistence,  of  a  sulphur-yellow  colour  when  recent, 
becoming  gray  or  yellowish-gray  as  they  are  older ;  they  are  arranged 
quite  like  those  of  the  favus  of  Man.  '  Their  contour,'  says  Saint-Cyr, 
'  sometimes  very  regularly  circular,  at  other  times  rather  notched,  forms 
a  rim  slightly  raised  above  the  level  of  the  surrounding  skin;  their 
centre  is,  on  the  contrary,  more  or  less  markedly  depressed,  which  gives 
to  the  whole  of  the  crust  a  cupulated  or  cup-shape.'  The  favic  cup  or 
favus- — plural  favi — ^has  a  varied  diameter,  there  being  those  which  are 
no  larger  than  the  head  of  a  pin,  while  others  attain  the  dimensions  of 
a  franc-piece — many  intermediate  sizes  being  found.  Their  prominence 
is  not  subordinate  to  their  size,  as  some  form  patches  which  are  scarcely 
raised  above  the  level  of  the  epidermis.  The  cupulated  arrangement 
is  much  less  marked  when  the  crust  is  seated  at  the  root  of  the  claw. 

'  J.  C.  Jacquetant.  E.'isai  sur  le  Fariix.  These  Inaugurale,  Lyons,  1847.  —  Ben- 
nett. Monthly  Journal  of  Medical  Science,  1850,  p.  48.  —  Zander.  Ueher  Epiphyten 
der  Thiere  unci  des  Menschen.  Archiv  f.  Patholog.  Anatomie,  XIV.,  1858.  —  Saint-Cyr. 
J)e.  la  TfupiP.  Faveu.se  da  C'hieii  et  du  Chat.  Journ.  de  Med.  Veterinaire,  Lyons,  1868, 
p.  5.  —  Idem.  Note  Compl.  de  la  Leroii  sur  le  Teiqne  Faveuse  den  Animanx.  Ibid., 
1869,  p.  395.  — Idem.  Etude  sur  le  Teigne  Faveme  chez  les  Animaux  Dornestiques. 
Rec.  de  Med.  Veter.  Pratique,  1869,  p.  641.  —  MoUiere.  Comp.  Ren.  de  la  Soc.  des  Sc. 
Mt^d.  de  Lyon,  1869. 
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'There  is  then  most  frequently  only  a  heap  of  yellow,  viscid,  split-up  crusts, 
which  the  microscope  shows  are  evidently  formed  by  the  same  elements 
as  those  above  described'  (Saint-Cyr).  The  deformation  of  the  crusts 
may  also  be  the  result  of  their  confluence ;  when  they  become  multiphed 
on  a  limited  surface,  they  are  pressed  together,  so  that  their  primary 
characters  are  more  or  less  masked.  From  their  free  surface  there  are 
often  seen  projecting  erect,  rigid,  and  lustreless  hairs,  which  appear  to 
pass  through  them,  and  which  the  slightest  traction  pulls  out.  Later 
on  these  hairs  are  shed,  thrown  out  of  their  follicles  by  the  parasite. 

'  If  the  crusts  are  carefully  removed,  the  skin  beneath  them  is  ob- 
served to  be  thinner,  depressed,  and  looking  as  if  atrophied  by  compres- 
sion ;  but  smooth,  not  ulcerated,  quite  dry  or  slightly  moist  from  serum, 
and  sometimes  pale  and  anaemic-looking,  but  more  frequently  red  and 
irritated,  and  showing,  in  its  transparency,  some  very  fine  bloodvessels. 
At  the  margin  of  the  crust  the  skin  is  sensibly  inflamed — red,  tumefied, 
and  forming  a  somewhat  salient  ring'  (Saint-Cyr). 

The  malady  is  accompanied  by  only  a  very  slight  pruritus,  and  does 
not  appear  to  have  an  injurious  influence  on  the  general  health. 

On  the  Dor/,  the  favus  has  the  closest  resemblance  to  that  seen  on  the 
Cat.  The  few  observations  we  have  concerning  it  are  due  to  Saint-Cyr, 
Trasbot,  Siedamgrotzky,  and  Cadiot.i  They  show  that,  with  young 
Dogs  which  are  being  suckled,  tinea  favosa  often  begins  at  the  umbilical 
region,  and  that  it  readily  invades  a  large  extent  of  skin.  In  the  instance 
given  by  Trasbot,  the  head  was  so  covered  with  favi  that  there  were 
only  a  few  narrow,  sinuous  lines  still  covered  with  hairs.  With  a 
nursing  bitch,  the  abundance  of  the  crusts  was  revealed  by  a  peculiar 
odour,  which  Trasbot  compared  to  that  of  mouldy  cheese,  and  which 
resembled  that  perceived  in  similar  cases  in  Man — '  a  mawkish,  repul- 
sive odour,'  says  Bazin,-  '  which  has  some  resemblance  to  that  of  Mice, 
Cat's  urine,  moulds,  or  macerating  animal  matters.' 

In  the  case  related  by  Cadiot,  the  Dog  was  eight  years  old,  and 
had  four  favi — two  on  one  shoulder,  one  on  the  neck,  and  the  other  at 
the  root  of  the  ear.  Each  of  these  was  formed  of  a  circular  crust,  which 
was  white  on  the  surface,  sulphur- yellow  internally,  and  around  it 
the  skin  was  slightly  swollen.  On  the  left  flank,  the  croup,  and  at  the 
root  of  the  tail,  were  other  favic  patches  in  process  of  recovery ;  they 
were  in  the  form  of  hairless  red  spots,  partly  covered  with  slate-tinted 
crusts  rich  in  spores. 

The  favus  of  the  Babbit  has  been  seen  by  Mourrand  of  Lyons,  by 
Recordon  of  Corbeil,  and  by  Megnin.^  Mourrand's  observation  is  related 

1  Saint-Cyr.  Eecueil  de  Med.  Veter.  Pratique,  1869.  —  Trasbot.  Bull.  Soc.  Cent, 
de  Med.  Veterinaire,  1870-71,  p.  211.  — Siedamgrotzky  (quoted  by  Ziirn),  — Cadiot. 
Bull.  Soc.  Cent,  de  Mtd.  Veterinaire,  1889,  p.  423. 

2  Bazin.     Art.  Favus.     Diet.  Encycl.  des  Sc.  Medicales  (4),  I.,  1877,  p.  284. 

3  Mourrand,  quoted  by  Saint-Cyr.  Journ.  de  Med.  Veterinaire,  Lyons,  1860,  p.  395. 
—  Recordon,  quoted  by  Meguin.  Bull.  Soc.  Cent,  de  Med.  Veterinaire  (Recueil,  1878, 
p.  832).  —  Melanin.  Teigne  Faveuse  a  Forme  Lywperdoide.  Comp.  Rend,  de  la  Soc. 
de  Biologie,  1882,  p.  252. 
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to  some  young  Eussian  Eabbits  on  which  the  disease  was  disseminated 
on  the  paws,  head  and  body,  but  was  more  particularly  localized  on  the 
first  two  regions.  On  one  animal  there  were  from  25  to  30  favi  on  each 
ear,  and  their  dimensions  were  between  that  of  a  pin's  head  and  a  twenty- 
centime  piece.  Some,  which  were  of  the  volume  of  a  small  lentil,  had 
a  small  tuft  of  haix's  in  their  centre.  Otherwise,  by  their  characters 
they  were  absolutely  the  same  as  those  of  the  Cat.  In  Eecordon's 
observation,  there  is  mention  made  of  a  litter  of  twelve  silver  Eabbits, 
and  the  localization  of  the  disease  was  the  same  as  in  the  preceding 
instance.  In  fur  Eabbits,  Megnin  has  seen  the  malady  in  the  form 
of  isolated  crusts,  somewhat  globular,  circular,  and  flattened  ;  the}'  were 
from  1  cm.  to  l.\  cm.  in  diameter,  and  coriaceous  only  on  the  surface, 
which  was  easily  torn,  and  then  there  escaped  a  powdery  white  matter, 
that  was  formed  exclusively  of  Achorion  spores.  By  its  resemblance  to 
the  Lycopcrclon  or  Puff-ball,  Megnin  has  given  to  this  variety  the  name 
of  lycopcrcloid  favus.  It  only  affects  Eabbits  of  two  or  three  inonths 
old — sparing  those  of  greater  age,  and  disappearing  altogether  from 
the  diseased  ones  when  they  attain  their  fourth  month. 

FowL.^ — The  favus  of  Poultry  generally  commences  on  the  comb  or 
crest,  and  the  barbs  and  wattles.  It  manifests  itself  in  the  form  of 
small,  white  or  light-gray,  round  or  irregular,  spots  that  extend,  mul- 
tiply and  become  confluent,  constituting  an  almost  continuous  thin 
covering  or  coating,  of  the  same  colour  as  the  original  patches.  This 
gradually  grows  thicker,  and  in  about  twenty  to  thirty  days  it  may  be 
8  mm.  It  is  then  a  dry,  squamous  crust,  of  a  dirty-white  colour, 
irregular  on  the  surface,  sometimes  a  little  amiantaceous,  and  often 
formed  of  concentric  depots.  When  this  covering  is  removed,  the  skin 
beneath  is  seen  to  be  slightly  excoriated.  From  the  nude  parts  of  the 
head,  the  malady  extends  to  the  surfaces  covered  with  feathers — the 
neck  and  body,  and  more  especially  the  cloaca  and  adjoining  parts. 
On  the  points  attacked,  the  feathers  becomes  erect,  dry  and  friable  ; 
their  cavity  is  filled  with  discoid  superposed  crusts,  or — if  these  are 
cylindrical — they  are  contained  one  within  the  other  ;  and  exceptionally 
there  are  met  with  here — as  well  as  on  the  barbs — the  amiantaceous 
deposits  observed  on  the  surface  of  the  nude  skin.  Lastly,  the  feathers 
fall  off,  leaving  the  skin  denuded  and  covered  with  crusts  that  often 
compose  discoid  masses,  having  in  their  centre  an  infundibulum  left  by 
the  shedding  of  the  feather. 

1  Gerlach.  Magazin  of  Gurlt  and  Hertwig,  25th  year.  Berlin,  1858,  p.  236.  — 
Miiller.  GCsterr.  Vierteljahresschr.  f.  Wissenscli.  Veteriniirmediz-n,  XI.,  Vienna,  185S, 
p.  37.  —  Leisering.  Veteriniirbericht  des  Konigr.  Sachsen,  1858,  p.  32  ;  1664,  p.  47.  — 
Rivolta  and  Delprato.  L'Ornitojatria,  Pisa,  1881,  p.  265.  — F.-A.  ZUrn.  Die  Hjianz- 
lichtn  Parasiten,  etc.,  2nd  edit,  Weimar,  1889,  p.  2.05.  —  Idem.  Die  J\ravkhe'tttn  des 
HatisijeftiiijtU,  Weimar,  1882,  p.  135.  —  Pauly.  Deutsche  Zeitschrift  f.  Thieiined.  ii. 
Vergl.  I'atholngie,  IX.,  1883,  p.  202.  — Schtitz.  Mittheil.  aus  dem  Kais.  Ge  und- 
beitsamte,  1884,  p.  208.  —  G.  Neumann.  Revue  V^t^rinaire,  1885,  p.  280;  Comp. 
Rend,  de  la  Sue.  de  Biologic,  1886,  pp.  173,  216. 
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The  disease  gradually  brings  on  debility,  wasting,  and  a  consumption 
that  may  terminate  in  death. 

The  affected  Fowls  exhale  a  mouldy  odour,  analogous  to  that  noticed 
from  people  who  suffer  from  the  malad5\  ^ 
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Fig.   114. — Head  and  neck  of  a  Fowl  affected  with  Generalized  Favus. 

^  Rivolta  and  Delpiatii  i-uiiiii.aiily  de^^cribe  an  affection  of  Pigeons  analogous  to  tlie 
favus  of  Fowls,  and  which  they  designate  Dcrmomicoai  afipenjUlhta  (jlauca.  In  the 
case-  tl  ey  dbserved,  the  disfase  had  extended  over  the  whole  surface  of  the  ^kin.  Be- 
neath th- wings  there  were  large,  thin,  yellowish  crusts,  which,  towards  the  middle  of  the 
lower  surface  and  near  the  armpit,  were  thicker,  humid,  foetid,  and  of  a  bluish-gray 
colour.  At  these  points  tlie  au'hor-  say  they  found  the  A^ptrfjillns  ylmicns  in  process 
of  fructitication.  On  the  other  parts  of  the  body,  between  the  feathers,  there  were  only 
small  crusts  The  Pigeons  were  vtry  weak  and  ansemic.  They  had  for  a  long  time 
inhabited  a  hot  and  unlualthy  di>ve-cot.  The  disease  had  arrived  at  such  a  stage  as  to 
be  deemed  incurable  (L'Ontitojatria,  p.  491). 
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It  will  be  observed  that  the 


Microscopical  Examination. — To  examine  the  crusts,  it  is  suffi- 
cient to  take  a  very  minute  piece  of  one,  or  a  small  quantity  of 
the  dust  that  falls  from  them,  and  on  an  object-glass  moisten  it  with 
pure  water,  or  that  to  which  a  little  acetic  acid  has  been  added  ;  this 
will  give  a  preparation  suitable  for  studying  with  a  magnifying  power 
of  300  to  500  diameters. 

cups  '  are  formed  of  elements  of  a 
Fungus — mycelium,  receptacles  and 
spores  —  which  is  the  AcJiurion 
Sclwiilcinii  Eemak.  Rivolta  has 
named  that  of  the  favus  of  Fowls, 
the  Aspergillus  microsporus  flaves- 
cens  (jallince,  while  the  disease  itself 
is  designated  dcrmomycosis  aspergil- 
Iks.  Megnin  had  named  the  same 
parasite  Epidermophyton  gaUince.'^ 

These  elements  are  united  by  a 
viscid,  amorphous,  and  hyaline  sub- 
stance, full  of  moving  granules  and 
rods,  and  known  in  botany  as  glair, 
stroma,  and  amorphous  ganguo  or 
blastema.  Eobin-  considers  it  an 
essential  portion  of  the  elements 
of  favus,  and  not  the  result  of  disin- 
tegration of  the  epidermis  or  matter 
exuded  from  it.  According  to 
Balzer,-'  its  use  is  to  agglutinate  the 
elements  of  the  cup,  and  to  protect 
them  from  destructive  agents. 
The  favi  themselves  resist  disunion, 
by  the  close  interweaving  that  is  effected  through  the  filaments  of  the 
mycelium. 

The  mycelium  is  composed  of  cylindrical,  flexuous  tubes,  simple  or 
ramifying  in  a  forked  manner,  neither  articulated  nor  partitioned, 
apparently  empty,  or  having  a  few  molecular  granules,  but  in  reality 
containing  a  little  protoplasm.  In  the  domesticated  animals,  they  are 
usually  1  /A  to  3  /i,  in  diameter,  and  are  consequently  finer  than  those 
of  the  favus  of  Man,  the  diameter  of  which  varies  between  3  jj.  and 
11  jx.  Megnin  has  found  them  4  /x  to  7  /x  in  lycoperdoid  favus  of  the 
Rabbit,  and  Zilrn  has  seen  those  of  the  Dog  measure  from  4  /a 
to  8  /x. 

'  Megnin.  Comp.  Ren.  de  la  Soc.  de  Biologic,  1881,  p.  404  ;  1886,  p.  174  ;  1890, 
p.  L'il. 

-  Ch.  RoMn.     H'nt.  Nat.  des  Vtfjttaux  Para'^itex,  Paris,  1853,  p.  447. 

^  F.  Bxlzer.  Xoles  sur  l' Histoloyie  den  Dermatophytes,  Arch,  de  Physiologie  (2), 
XII.,  1883,  p.  470. 


Fig.  115. — The  Achoriou  Schoideiiiii  of 
the  favus  of  Poultry  ;  magnified  800 


tv,  empty  tubes  ;  tp,  tubes  filled  with 
protoplasm  and  containing  spores  ;  s, 
isolated  spores. 
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In  the  favus  of  Poultry,  the  filaments  are,  according  to  Eivolta,  5  /x 
in  breadth,  though  they  may  range  between  2  /x  and  6  /x,  and  even  8  ji. 

Other  tubes  called  spore  tubes,  receptacles,  or  sporophores,  differ  from 
the  preceding  in  being  straight,  or  only  sHghtly  flexuous,  having  a 
somewhat  greater,  though  otherwise  variable,  diameter,  and  are  some- 
times empty,  at  other  times  containing  true  spores  which  give  them  a 
partitioned  appearance. 

Lastly,  the  spores  or  conidia — which  are  usually  present  in  large 
numbers — are  rounded  corpuscles,  more  frequently  ovoid  than  spheri- 
cal, isolated  or  in  chaplets  of  three  or  four.  Their  size  in  animals — like 
that  of  the  tubes — is  less  than  it  is  with  Man,  on  whom  it  varies 
from  3  /x  to  7  /x,  and  even  to  11  /x.  In  animals,  also,  the  round  spores 
have  an  almost  constant  diameter  of  2  /x,  Zilrn  states  that  in  Poultry 
they  are  8  /x,  in  diameter,  and  may  exceptionally  reach  12  /x  in  the  Dog. 
The  oval  spores  measure  3  /x  to  6  /x  long,  and  2  /x  to  4  /x  broad. 

In  general,  the  filaments  are  more  abundant  than  the  spores,  though 
it  is  sometimes  the  opposite.  Balzer^  says  that  '  the  mycelium  is  more 
abundant  in  the  parts  of  the  cup  in  contact  with  the  mucous  layer  of 
the  derma,  than  in  the  superficial  and  more  central  portions  formed  of 
older  elements,  which  have  fructified  a  long  time  previously  ;  and  that 
these  parts  are,  therefore,  richer  in  spores.  But  in  this  there  is  nothing 
absolute,  and  when  the  section  of  a  cup  is  examined,  the  last  elements  of 
fructification  and  vegetation  are  found  in  every  part.'  And  we  know  that 
there  is  not,  between  the  filaments  of  the  mycelium  and  the  receptacles, 
any  essential  diffei-ence,  the  one  proceeding  from  the  other  (see  p.  271). 

The  alterations  in  the  hairs — which  are  betrayed  by  their  lustreless 
and  powdery  appearance,  and  at  last  by  their  being  shed — are  due  to 
the  penetration  of  the  Achorion  into  their  bulbs  and  texture,  in  which 
are  seen  the  three  essential  elements  of  the  parasite — mycelium,  re- 
ceptacles, and  spores.  In  order  to  demonstrate  their  presence,  it  is 
sufficient  to  remove  the  oil  from  the  hairs  by  steeping  them  in  ether, 
then  in  a  solution  of  potass  or  soda — 20  or  40  per  cent.;  they  are  after- 
wards treated  with  anmionia,  and  examined  in  glycerine.  The  action 
of  the  caustic  solution  must  be  closely  watched,  as  it  should  only  be 
allowed  to  act  on  the  colouring  matter  of  the  hairs,  without  breaking 
these  up  altogether  ;  the  length  of  time  during  which  they  ought  to  be 
kept  in  this  solution,  will  depend  on  the  thickness  and  colour  of  the 
hairs  (Balzer).  It  will  be  observed  that  the  Achorion  maybe  met  with 
throughout  a  large  portion  of  the  hair,  and  that  it  is  not  confined  to  it, 
as  was  at  one  time  admitted. 

The  ordinary  procedure  permits  of  the  Achorion  being  also  demon- 
strated in  the  shafts  of  feathers  and  on  the  surface  of  the  barbs,  in  the 
amiantaceous  deposit  already  alluded  to. 

^  F.  Balzer.  Recherches  Uistoloijiques  siir  h  Favtis  et  la  Trichophi^tie.  Arch.  Gen. 
de  Med.,  1881,  II.,  p.  391. 
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The  researches  of  Bazin,  Kaposi,  Unna,  and  Balzer  have  given  an 
explanation  of  the  manner  in  which  the  cup  is  formed,  and  the  way  in 
which  the  Achorion  penetrates  the  hair,  so  far  as  concerns  the  favus  of 
Man. 

'  At  the  orifice  of  each  hair-follicle  is  a  preformed  infundibular  space, 
for  the  extent  of  which  the  upper  epidermic  layers  adhere  horizontally 
to  the  emerging  hair,  while  the  lower  layers  are  inclined  towards  the 
bottom  of  the  follicle.  It  is  in  this  space  that  exudates  most  easily 
accumulate,  and  it  is  there  where  the  Fungi — accidentally  brought, 
inoculated,  or  proliferating  in  the  inferior  part  of  the  follicle — unite  to 
form  a  compact  mass.'^  At  the  beginning,  the  favus  is  placed  between 
the  horny  layer  of  the  epidermis  and  the  mucous  laj'er  of  the  derma, 
being  contained  in  the  infundibulum,  and  limited  above  by  the  epidermic 
layer  adherent  to  the  hair.  It  gradually  increases  in  extent,  by  growing 
in  a  circular  manner  and  in  height,  occupying  more  and  more  of  the 
pilous  infundibulum,  and  assuming  a  conical  shape  with  a  depression 
in  the  centre.  According  to  Kaposi,  this  umbilicated  depression  is  due 
to  the  epidermis  adhering  to  the  hair  in  the  centre  of  the  cup,  offering 
more  resistance  to  the  upheaving  tendency  of  the  parasite  than  at  the 
periphery ;  and  it  is  also  owing — as  Balzer  asserts — to  the  shape  of  the 
infundibulum  itself. 

'  On  penetrating  the  pilous  infundibulum,  the  spores  and  tubes  form 
a  sheath  that  immediately  envelops  the  hair,  and  these  elements  isolate 
the  cells  of  the  mucous  layer  that  surrounds  it,  finishing  by  dilating 
the  follicular  cavity — above  and  below.  They  may  even  penetrate 
between  the  cells  of  the  mucous  layer,  though  such  penetration  is  only 
superficial ;  for  it  would  appear  that  the  favic  matter  is  content  with 
the  artificial  cavity  it  has  created,  and  which  it  enlarges  more  and 
more '  (Balzer). 

The  entrance  of  the  Fungus  into  the  hair  may  be  effected  in  two 
ways.  According  to  Unna,  there  is  only  direct  penetration— the  para- 
site at  once  invading  the  hair  on  coming  in  contact  with  it,  no  matter 
in  what  part,  but  principally  where  it  has  attained  its  definitive  calibre ; 
or  even  higher,  at  the  infundibuliform  depression  of  the  hair-follicle. 
But  while  admitting  this  direct  mode  of  penetration,  Balzer — along 
with  Kaposi — adds  penetration  by  the  root  of  the  hair,  according  to  what 
is  called  the  theory  of  cUtonr,  the  parasite  being  obliged  to  pass  round 
the  hair  before  reaching  its  point  of  implantation. 

Finally,  in  certain  cases  the  Fungus  does  not  limit  itself  to  the  pilous 
apparatus.  In  the  follicle  it  sets  up  an  amount  of  irritation  which 
leads  to  the  appearance  of  more  or  less  numerous  leucocytes,  mixed 
with  the  spores  and  tubes.  Then  this  inflammation  and  suppuration 
extend  to  the  periphery  of  the  surface  occupied  by  the  favus,  and  are 
usually  maintained  with  a  feeble  degree  of  intensity ;  though  some- 
times— as  Malassez-  has  shown — the  mycelium  penetrates  the  derma 
perpendicularly  by  a  real  invasion — ramifying  and  inducing  inflamma- 
tory phenomena  which  are  traceable,  after  recovery,  by  depressed 
cicatrices.     The  course  of  the  disease  in  animals  leads  to  the  supposi- 

^  Moritz  Kaposi,  Leronn  stir  le-i  Maladies  de  la  Peau.  Translated  by  E.  Besnier  and 
A.  Doyon,  II.,  Paris,  1881,  p.  396. 

-  Cornil  and  Ranvier.  Manuel  d'Hislolo(jie  Pathologique,  2nd  edition,  1884,  II., 
p.  873. 
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tion  that— ill  default  of  researches  on  the  subject — this   penetrative 
form  is  Hmited  to  the  favus  of  Man. 

Course,  Termination,  Prognosis. — Tinea  favosa  is  far  from  pre- 
senting  the  same  tenacity  and  gravity  in  animals  that  it  does  in  Man, 

Its  course  is  generally  very  slow,  and  eight  or  ten  days  may  elapse 
before  any  notable  change  is  observed. 

Left  to  itself,  the  disease  may — by  its  extension,  the  troubles  it 
engenders  in  the  functions  of  the  skin,  and  their  reaction  on  the  general 
nutrition — cause  the  death  of  those  it  attacks.  Saint-Cyr  has  observed 
this  termination  in  Babbits,  and  we  have  witnessed  it  in  Poultry.  But, 
as  a  rule,  it  is  not  a  serious  malady.  Saint-Cyr  has  seen  a  Cat  recover 
without  any  treatment,  in  about  three  months  ;  in  a  Eabbit  he  observed, 
the  disease  i-etrograded  spontaneously,  though  with  great  slowness.  It 
was  the  same  in  the  lycoperdoid  favus  of  Babbits  noticed  by  Megnin; 
the  death  of  one  was  only  due  to  occlusion  of  the  anus,  which  the 
favus  had  surrounded.  In  any  case,  if  the  malady  has  not  been 
inveterate  for  a  long  time,  it  does  not  resist  appropriate  treatment.  In 
a  case  of  Poultry  favus,  we  have  seen  it  confined  to  the  crest  and  dis- 
appear spontaneously  ;  but  when  it  extends  beyond  this  part  and  the 
barbs  and  wattles,  and  has  invaded  the  parts  covered  with  feathers, 
the  prognosis  is  more  serious  because  of  the  loss  of  condition,  and 
consequent  depreciation  in  value  of  the  animals ;  while  it  is  all  the 
more  onerous  from  the  expense  and  trouble  of  treatment. 

In  forming  a  prognosis,  it  is  necessary  to  take  into  account  the  con- 
tagiousness of  tinea  favosa.  This  is  not  of  so  much  moment,  so  far  as 
the  Dog  and  Cat  are  concerned,  as  they  do  not  live  in  communities ; 
but  it  is  important  in  the  case  of  Babbits,  and  still  more  of  Fowls — 
for  we  have  seen  poultry-farms  decimated  by  this  affection. 

(In  some  creatures  the  effects  of  tinea  favosa  are  generally  very 
serious,  and  evidently  cause  death  if  medical  treatment  is  not  adopted. 
With  the  smaller  rodents  it  would  appear  to  be  always  fatal.  While 
in  the  corps  of  Boyal  Engineers  at  Chatham,  in  1875,  Mice  appeared 
to  suffer  much  from  the  disease  in  a  certain  portion  of  the  barracks, 
and  many  were  found  in  a  dying  state  in  the  men's  rooms.  Several  of 
these  were  brought  to  me,  either  dead  or  dying,  and  on  these  the  favi 
had  attained  an  extraordinary  development,  more  especially  on  the 
head — ears  and  face  being  often  destroyed  by  the  Fungus.  An  excel- 
lent example  of  the  ravages  of  the  affection  in  Mice,  I  forwarded  in 
that  year  to  the  Museum  of  the  Boyal  College  of  Surgeons,  London, 
where  it  is  now  exhibited.) 

Diagnosis. — The  real  cause  of  favus  is  the  Achorlon  Sclwnleinii ;  but 
certain  circumstances  may  facilitate  contagion.  Every  animal  does 
not  offer  an  equally  favourable  soil  for  the  parasite.  So  far  as  Man  is 
concerned,  a  particular  predisposition  to  contract  the  disease  is  now 
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recognised  as  necessary,  and  this  is  found  in  youtbfulness,  a  lymphatic 
temperament,  and  misery.     And  it  is  the  same  with  animals. 

Saint-Cyr^  says :  '  All  those  animals  ^Yhich  I  have  seen  affected  with 
favus  were  young ;  the  Cats — seven  or  eight  in  number — were  no  more 
than  six  weeks  to  two  months  old ;  the  Dog  was  about  four  months, 
and  was  the  oldest  of  my  patients.  I  have  tried  twice  to  transmit  the 
disease  to  adult  Cats,  but  could  not  succeed ;  while  all  the  experiments 
— eight  in  number — made  upon  animals  less  than  three  months,  have, 
without  exception,  had  a  positive  result.'  It  was  the  same  with 
Russian  rabbits  which  Mourrand  saw-  affected  with  favus,  and  which 
were  only  two  and  three  months  old ;  and  the  terms  in  which  Megnin 
speaks  of  those  that  Recordon  observed,  leads  to  the  belief  that  they 
were  no  older. 

The  bitch  that  Trasbot  exhibited  before  the  central  society  of  Paris, 
was,  it  is  true,  aged  nine  years  ;  but  then  it  was  enfeebled  by  gestation, 
parturition,  and  nursing  puppies  to  such  a  degree  that  it  realized  the 
condition  of  physiological  misery  necessary  for  the  reception  of  the 
disease.  It  must  also  be  remarked,  that  the  Achorion  first  attacked 
the  offspring — aged  from  ten  to  twenty  days — and  it  was  from  them 
the  parent  received  the  malady,  although  she  was  placed  in  somewhat 
the  same  conditions  as  to  contagion.  Nevertheless,  in  Cadiot's  case 
the  patient  was  eight  years  old,  and  there  was  nothing  with  it  to  con- 
stitute a  predisposition. 

With  regard  to  Poultry,  it  does  not  appear  that  there  is  anything  to 
confirm  or  negative  this  rule.  Ziirn  only  says,  that  if  all  breeds  can  be 
attacked  by  favus,  those  of  large  size  and  Asiatic  descent,  and  principally 
the  Cochin  China  sort,  appear  to  be  more  especially  predisposed.  We 
have  seen  Bantams  affected  with  it. 

On  the  other  hand,  according  to  Aubert,'-  any  solution  of  continuity 
should  be  considered  as  favouring  the  reception  and  development  of 
the  parasite ;  and  of  the  considerations  he  invokes  in  support  of  this 
view,  the  most  probable  is  the  following  :  '  Two  rats  lived  together 
peaceably  in  a  cage  in  which  favus  spores  had  been  sown,  and  neither 
contracted  the  disease  ;  but  one  of  them  was  accidentally  killed,  and 
another  Eat  was  introduced  in  its  place.  Disagreements  between  the 
fresh  arrival  and  the  other  led  to  fighting  and  biting,  and  in  four  or  five 
days  after  its  entrance  the  new  Rat  had  a  favus  commencing  at  its  ear, 
while  its  companion  soon  after  showed  favic  cups  on  the  head  and  nose.' 

As  tinea  favosa  may  be  transmitted  from  an  animal  of  one  species 
to  an  individual  of  another  species,  and  even  to  Man,  contagion  is  here 
of  special  importance.  It  must  at  first  be  remarked  that,  in  cases 
in  which  the  origin  of  the  disease  could  be  followed  in  the  domesticated 

1  Saint- Cyr.     Eocueil  de  Mod.  V^t^rinaire,  1809,  p.  649. 

-  Aubert.  Bole  du  Traumati.smc  (Uum  /'Etio/of/ii'  de.  la  Te'igne.  Favemc.  Annal.  de 
Dermat.  et  de  Sypliil.,  1881  ;  and  liev.  des  Sc.  Medicales,  XX.,  p.  226. 
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animals,  it  has  been  ascribed  to  the  Mouse  or  Eat.  These  rodents 
are,  in  fact,  often  affected  with  tinea,  and,  since  the  time  of  Bennett, 
corroborative  testimony  has  been  furnished  by  Draper,  Friedreich, 
E.  Tripier,  Molliere,  etc.^  Favic  Mice  appear  to  be  particularly  frequent 
at  Lyons,  and  the  disease — which  usually  begins  at  the  ear  with  them 
— often  causes  death.  It  is  difficult  to  arrive  at  a  definite  conclusion 
as  to  whether  the  favus  of  Mice  is  derived  from  that  of  Man,  in  con- 
sequence of  the  peregrinations  of  these  little  rodents  among  the  clothing 
and  head  apparel  of  the  diseased ;  but  it  is  certain  that  they  can 
convey  the  malady  to  mankind. 

Anderson  has  reported  a  case  of  favus  on  a  little  girl  who  had 
touched  Mice  caught  in  a  trap,  and  who  conveyed  the  disease  to  the 
majority  of  the  members  of  her  family.  A  few  days  after  this  occur- 
rence five  Mice  were  captured,  and  Anderson  found  a  favic  cup  on  the 
back  of  one  of  them,  near  the  tail,  while  another  had  the  sides  of  the 
head  and  the  ears  ulcerated  by  the  malady.  Dr.  Tripier,  of  Lyons, 
successfully  inoculated  himself  from  a  Mouse  ;  and  Horand,  of  Lyons, 
has  given  the  case  of  a  woman  who  had  contracted  favus  by  introduc- 
ing her  hand  into  a  rat-trap  containing  a  favic  Eat.- 

In  general,  the  transmission  of  favus  from  the  Mouse  or  Eat  to  Man 
is  effected  through  the  medium  of  the  domesticated  animals.  It  is, 
in  fact,  from  the  Mouse  that  the  Dog  and  Cat  acquire  the  malady  in 
cases  the  origin  of  which  can  be  ascertained.  Such  was  the  case  of 
the  Cat  mentioned  by  Draper,  and  probably  also  in  all  those  in  which 
the  disease  was  observed.  Trasbot's  favic  bitch  was  a  terrier,  which 
brought  to  its  puppies  the  Eats  it  caught.  Anderson  has  observed — 
as  also  has  Buchanan — a  Dog  with  a  favic  cup  on  one  of  its  forepaws ; 
this  animal  was  in  the  habit  of  killing  the  Mice  which  swarmed  in  the 
house,  and  several  of  these  creatures,  on  being  caught  and  examined, 
were  found  to  be  favic.  The  primary  locaHzation  of  the  malady  on 
the  paws  and  nose  of  the  domesticated  carnivora  is  easily  explained. 

The  study  that  Busquet^  has  made  of  the  Fungus  of  Mouse  favus 
shows,  however,  that  cultures  of  it  present  different  characters  to  those 
of  the  Achorion  Schdnleinii ;  and  in  giving  it  the  name  of  Achorion 
Arloinl,  he  considered  it  a  special  form — a  different  generation  of  the 
same  Fungus — of  a  higher  organization.     This  cryptogam,  abandoning 

^  Draper  (1854),  in  Le§ons  sur  les  Affections  Cutant^es  Parasitaires,  by  Bazin,  2nrt 
edition,  Paris,  1862.  —  Friederich,  i^cho  Medical  Suisse,  ^lay,  1857.  —  Gluge  and 
D'Ukedem.  Ann.  de  Med.  Vet^rinaire,  1858,  p.  370.  —  Pieschel  and  Voigtlander. 
Bericht  liber  d.  Veteriniirwesen  im  K.  Sachsen  f.  1857,  p.  23.  —  Zander.  Archiv.  f. 
Pathol.  Anatoiuie,  XIV.,  1858.  —  Schrader.  Ibid.,  XV.,  1858.  —  Simon.  Archiv. 
fiir  Dermatologie,  1872,  p.  401.  —  Rodet.  Comp.  Rend,  de  la  Soc.  des  Sc.  ^Medicales 
de  Lj-on,  1873.  —  Demons.  Mem.  et  Bull,  de  la  Soc.  de  Med.  et  Chir.  de  Bourdeaux, 
1874,  p.  117.  —  G.  Fleminsr.  The  Veterinarian,  1875.  —  Megnin,  Railliet.  Soc.  Cent, 
de  Med.  Veterinaire,  and  Recueil  de  M^d.  Veterinaire,  1881,  pp.  92,  94,  etc. 

-  Anderson.  On  the  Paraaitic  Affections  of  the  Skin.  New  edition,  London,  1868, 
p.  164.  —  Horand.     Comp.  Rend,  de  la  Soc.  des  Sc.  Med.  de  Lyon,  1873,  p.  124. 

*  Busquet.  Etude  Morpholoifique  d'une  forme  d'Achorion :  V Achorion  Arloini, 
Ghampiijnon  diL  Favus  de  (a  Souris.     Annal.  de  Micrographie,  III.,  1890,  pp.  10  et  seq. 
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its  true  medium  and  passing  on  to  the  Mouse,  there  produces  a  phase 
of  the  Achorion  Arlvini.  In  its  passage  from  the  Mouse  to  other 
animals  and  to  Man,  this  Achorion  arrives  at  the  form  A.  Schonlcinii. 
The  domesticated  animals  affected  with  favus  may  communicate 
their  malady  to  Man.  Draper's  Cat  transmitted  its  disease  to  two 
children  who  played  with  it.  Saint-Cyr,  Horand,  Anderson,  and  "W. 
G.  Smith!  have  cited  similar  instances ;  and  Saint-Cyr  himself  con- 
tracted the  affection  through  handling  the  Dogs  he  was  experimenting 
upon. 

Inversely,  the  malady  may  be  conveyed  from  Man  to  the  Cat. 
'  From  1847,'  says  Jacquetant  in  the  thesis  already  mentioned,  '  I 
have  seen,  in  the  ward  for  children  affected  with  tinea  in  the  Antiquaille, 
two  Cats  with  which  the  httle  patients  played  contract  the  favus,  and 
a  favus  in  every  way  similar  to  that  with  which  they  were,  for  the  most 
part,  affected.'  Kobner^  has  succeeded  in  producing  favus  in  guinea- 
pigs,  by  inoculating  them  with  favic  crust  obtained  from  a  human 
patient. 

Saint-Cyr  and  Megnin  say  nothing  as  to  the  origin  of  the  favus  on 
the  Eabbits  they  observed ;  but  we  may  suppose  that  favic  Eats  or 
Mice  have  frequented  their  hutches — though  this  is  only  a  mere 
hypothesis,  which  has  nothing  to  support  it  except  its  plausibility. 
However,  Saint-Cyr's  Eabbits  communicated  their  disease  to  a  student 
who  watched  them ;  and,  besides,  the  malady  has  been  transferred 
from  the  Eabbit  to  the  Dog,  on  which  it  did  not  show  itself  until  ten 
days  after  the  contagiferous  matter  had  been  deposited ;  while  Saint- 
Cyr  has  reahzed  its  experimental  transmission  from  Cat  to  Cat,  and  to 
the  Dog.  We  have  succeeded  in  our  attempts  to  communicate  the 
favus  from  Man  to  the  Dog  and  Eabbit. 

With  regard  to  Poultry,  Gerlach  tried  in  vain  to  transfer  their  favus 
to  the  domesticated  Mammalia,  though  he  affirms  that  he  succeeded 
on  Man.  On  the  other  side,  if  Schiitz  has  been  able  to  cultivate  the  para- 
site of  this  tinea  on  different  substances,  and  especially  on  a  decoction  of 
bread  previously  well  sterilized,  and  if  he  continued  to  do  so  up  to  the 
seventh  culture,  he  has  nevertheless  failed  in  his  efforts  to  transfer  the 
malady  to  a  white  mouse,  a  field-mouse,  a  guinea-pig,  a  rabbit,  and  a 
pigeon.  Fowls  alone  offered  him  a  favourable  soil  for  the  evolution  of 
the  malady;  and  this  brings  us  to  the  supposition  that  the  favus  of 
Poultry  is  different  to  that  of  the  mammalia.  But  our  experiments 
are  opposed  to  this  conclusion,  and  affirm  the  identity  of  the  disease 
in  both ;  for  we  have  been  able  to  infect  the  Eabbit  from  the  Fowl, 
and  the  symptoms  have  been  absolutely  like  those  of  favus  in  the 
Eabbit  when  transferred  from  Man.     Eeciprocally,  we  have  obtained 

^  W.  G.  Smith.  Ca.ses  of  Favus ;  Specimens  of  Favus  from  the  Cat,  etc.  The 
Dublin  Journ.  of  Medical  Science,  1879,  p.  450. 

-  Kobner,  quoted  by  Hardy.  Art.  Favus.  Nouv.  Diet,  de  Med.  et  de  Chir.  Prat., 
XIV.,  Paris,  1871,  p.  547. 
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on  the  Fowl  a  favus  in  every  way  similar  to  the  natural  favus  of  this 
species,  by  depositing  on  its  crest  the  human  favus  mixed  up  in  water. 
Success  appears  to  have  depended  upon  the  crest  being  previously 
abraded — disintegration  of  the  epidermis,  so  as  to  permit  of  implanta- 
tion of  the  parasite,  being  evidently  an  indispensable  condition. 

It  therefore  results,  that  the  favus  of  Mammalia  and  that  of  Birds 
constitute  a  unique  affection,  more  or  less  modified  in  its  physiognomy 
by  the  soil  on  which  the  parasite  develops — that  is,  by  the  animal 
species,  and  perhaps  also  by  the  special  forms  of  this  parasite,  which 
adapts  itself — as  a  race — to  the  medium  that  receives  it. 

This  conclusion  is  not  supported  by  the  culture  experiments  to  which 
Duclaux — according  to  Megnin — has  submitted  the  Fungus  of  Poultry 
tinea  ;  for  while  the  cultures  of  Achorion  Schdnlcinii  '  are  amber-yellow, 
with  the  formation — even  in  the  culture  tubes — of  the  characteristic 
favic  cups,'  those  of  the  tinea  of  Fowls  are  '  remarkable  for  the  goose- 
berry-juice fluid  that  escapes,  when  the  snowy  layer  of  the  culture  is 
pricked  with  a  needle.'  As  a  principal  objection  to  the  signification 
of  these  cultures,  we^  have  remarked  that  they  have  not  been  tested  by 
inoculation ;  for  no  attempt  has  been  made  to  develop  tinea  on  Fowls 
by  their  means.  Notwithstanding  the  scientific  authority  of  Duclaux, 
there  is  nothing  to  prove  that  the  gooseberry-juice  colour  of  the  culture 
is  characteristic  of  the  Fungus  in  question ;  and,  besides,  cultivations 
we  have  made  with  the  same  material  have  not  given  the  results 
obtained  by  Duclaux.  The  Fungus  has  grown  in  white  tufts,  flocculent 
on  the  surface,  yellow  in  the  deeper  circular  layers ;  but  there  has  been 
reddish  fluid  —  they  resembled,  in  fact,  cultures  of  the  Achorion 
Schdnleinii.  But  as  our  attempts  at  inoculation  of  Fowls  and  a  Eabbit 
yielded  only  negative  results,  we  cannot  aflirm  the  authenticity  of 
these  cultures.  The  question  of  identity  of  these  two  kinds  of  favus 
must,  therefore,  be  considered  as  still  undecided. 

Another  question  raised  in  studying  the  etiology  of  favus,  is  that  of 
the  legitimacy  of  the  genus  Achorion  ;  that  is  to  say,  does  the  Acliorion 
Schonlcinii  constitute  a  genuine  species,  or  is  it  merely  a  particular  phase 
of  a  proteiform  Fungus  —  higher,  and  capable  of  assuming  difierent 
aspects  in  accordance  with  the  conditions  in  which  it  is  developed  ? 
It  is  with  regard  to  the  favus  of  Man  that  the  question  has  been  raised  ; 
but  if  the  identity  of  this  affection  in  him  and  the  smaller  domesticated 
Mammifers  at  least  be  admitted,  it  is  clear  that  the  same  considerations 
are  applicable  to  all  the  forms. 

As  has  been  said,  Lowe  was  the  first,  in  1857,  who  sought  to 
estabhsh  the  identity  of  all  the  vegetable  parasites  that  grow  on  the 
body  of  Man,  and  especially  between  the  Achorion  and  the  Trichophyton 
of  tinea  tonsurans ;  and  he  concluded  that  they  were  all  inferior  states 
of  the  same  mould — the  Aspergillus  glaucus.  In  1859,  Hogg  expressed 
the  same  opinion,  which  has  also  been  professed  more  especially  by 
Tilbury  Fox  and  Hebra.     '  The  diversity  of  forms,  and  of  symptoms 

1  Revue  Veterinaire,  1890,  p.  368. 
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presented  in  parasitic  diseases,'  says  Bazin,^  '  are  difficult  to  reconcile 
with  the  hypothesis  of  a  single  origin  ;  it  is  explained,  according  to 
Tilbury  Fox,  by  tlie  seat  of  the  Fungus,  which  occupies  the  bottom  of 
the  hair-follicle  in  favus  and  the  superficies  of  the  skin  in  tinea 
tonsurans  and  pityriasis  versicolor;  but  the  English  physician  neglects 
to  inform  us  as  to  the  cause  which  determines — in  each  particular  case 
— the  seat  of  the  parasite,  and  what  it  is  that  keeps  it  confined  to  the 
locality  it  has  chosen.  In  forcing  the  hypothesis,  we  cannot  see, 
for  example,  why  pityriasis  versicolor  should  not  be  transformed  into 
favus  by  the  migration  of  the  parasite  towards  the  hair -follicle. 
Tilbury  Fox  relies  on  the  difficulty — sometimes  very  great — in  dis- 
tinguishing favus  from  rimjworm ;  but  in  order  to  appreciate  the  value 
of  this  argument,  it  is  sufficient  to  point  out  that  this  ringworm  of  the 
English  is  nothing  else,  in  the  majority  of  cases,  than  the  variety  of 
favus  described  by  us  under  the  name  of  scutiform  ;  and  otherwise  we 
might  ask,  why  the  difficulty  in  establishing  a  diagnosis  between  the 
two  affections  should  be  a  proof  of  their  identity  in  nature  ?  Lastly — 
and  this  is  more  important — the  English  doctor  invokes,  in  support  of 
his  thesis,  instances  of  favus  transmitted  by  patients  affected  with 
herpes  or  any  other  parasitic  disorder,  and  gives  some  examples  of 
favus  being  transformed  on  patients  into  herpes  tonsurans.  But  these 
instances  and  examples  are  at  once  explained  and  refuted  by  the  fact 
brought  forward  by  Tilbury  Fox  himself — that  the  differential  diagnosis 
of  favus  and  ringworm  sometimes  offers  very  great  difficulties ;  and 
there  is  reason  to  believe  that  these  difficulties  were  great  in  the  cases 
cited  by  Fox  and  Hebra,  for  they  cannot  be  explained  by  errors  in 
diagnosis ;  and  it  is  also  possible  that — as  Hardy  has  well  remarked — 
the  doctors  in  question  had  to  deal  with  cases  of  real  coincidence  of 
two  parasitic  affections  on  the  same  head,  only  one  of  which  was 
transmitted,  while  the  other  alone  was  perceived.  .  .  .  This  hypothesis 
— of  identity  of  various  dermatophytes — has  opposed  to  it  everyday 
experience,  which  shows  the  j)ermanence  of  invariability  of  morbid 
parasitic  species,  whether  seen  in  their  oftentimes  veiy  long  duration 
on  the  same  individual,  or  whether  followed  in  the  indefinite  series  of 
their  successive  generations.  Favus  remains  favus,  whatever  may  be 
done  to  make  it  anything  else,  and  will  only  produce  favus,  no  matter 
what  the  source  of  the  germs  may  have  been,  nor  what  may  be  the 
conditions  of  the  soil  or  the  media  which  it  encounters  at  its  birth  ; 
we  only  see  the  Achorion  thrive  or  fade,  according  as  these  conditions 
are  favourable  or  the  reverse.  And  the  same  statements  may  be 
rigorously  repeated  with  regard  to  tinea  tonsurans,  or,  more  generally, 
of  all  the  parasitic  cutaneous  affections.' 

We  may,  with  Horand,  add  to  these  considerations  that  the  Eat, 
which  contracts  favus,  is  refractory  to  trichophytis  ;  for  on  sowing  on 
its  skin  a  mixture  of  favic  and  trichophytic  matters,  favus  alone  is 
developed.  Hoi'and  relates  that,  on  several  occasions,  on  the  head  of 
the  same  child  he  has  witnessed  the  simultaneous  existence  of  these 
two  tinccC,  each  of  which  retained  its  own  special  characteristics  ;  and 
he  has  inoculated  favus  in  the  centre  of  a  patch  of  herpes  tonsurans, 
with  the  result  that  magnificent  favic  cups  have  appeared.  He  has 
seen  favus  develop  in  the  centre  of  herpes  ;  and  what  better  proof  could 
be  offered  of  the  essential  difference  between  the  Achorion  and  the 
Trichophyton?  A  similar  occurrence  has  been  observed  on  the  Cat  by 
^  BaziD.     Loc.  cit.,  p.  301. 
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Conche  ;^  while  Fernbach,  Duclaux,  Verujski,  Quincke,  and  others, 
have  made  a  comparison  in  pure  cultures  of  the  Fungus  of  favus  with 
that  of  tinea  tonsurans,  and  have  always  found  important  and  constant 
differences. 

Treatment. — The  favus  of  animals  does  not  offer  much  resistance 
to  appropriate  treatment,  and  in  this  respect  it  is  very  different  to  the 
disease  in  children.  This  is  due,  no  doubt — as  Saint-Cyr  has  remarked 
— to  the  fact  that  the  skin  of  the  Dog  and  Cat  is  finer  and  more  supple 
than  the  scalp  of  Man,  into  which  the  hairs  are  deeply  implanted. 

Saint-Cyr  gives  the  following  treatment :  Eemove  the  crusts  with  a 
spatula  or  the  blunt  end  of  curved  scissors,  taking  care  not  to  make 
the  skin  bleed.  Then  daily  dress  the  exposed  skin  with  a  more  or  less 
concentrated  solution  of  corrosive  sublimate — 2  to  10  per  cent. 

Sometimes  the  favus  re-forms,  and  it  is  then  necessary,  at  the  second 
application  of  the  lotion,  to  remove  the  crust  as  before.  Usually,  five 
or  six  applications  of  the  lotion  are  sufficient  to  effect  a  cure ;  though 
when  the  disease  is  situated  at  the  root  of  the  claws,  more  are  needed ; 
but  the  malady  is  always  overcome  in  a  short  time. 

Corrosive  sublimate  may  occasion  poisoning,  and  it  is  perhaps  pre- 
ferable— as  Saint-Cyr  advises,  and  as  Trasbot,  following  his  advice,  has 
successfully  employed — to  apply  an  ointment  of  1  or  even  5  per  cent, 
nitrate  of  silver.  This  ought  to  be  carefully  rubbed  in  to  assure  its 
penetration. 

"When  the  favus  of  Poultry  is  still  confined  to  the  nude  parts  of  the 
head,  it  should  be  treated  either  with  benzine  or  carbolic  acid  incor- 
porated with  soft  soap,  in  the  proportion  of  1  to  20,  one  application 
being  made  every  day  ;  or  calomel  ointment — 1  to  8  ;  the  corrosive 
sublimate  solution ;  Fowler's  solution  of  arsenic  ;  an  ointment  of  red 
oxide  of  mercury--- 1  to  8  of  lard ;  or  one  of  ammoniacal  oxychloride  of 
mercury — sel  Alembroth — 1  to  4  of  lard  (Ziirn). 

It  is  needless  to  add  that,  whatever  the  species  of  the  animal  may  be, 
the  healthy  should  be  separated  from  the  diseased,  the  places  which 
the  latter  have  inhabited  ought  to  be  disinfected,  and  the  necessary 
precautions  adopted  to  prevent  the  transmission  of  the  affection  to  the 
people  who  carry  out  the  medical  treatment. 

Favus  of  the  Horse  and  Ox. — Ziirn  states  that — on  Horses  affected 
with  tinea  tonsurans — there  are  often  seen,  along  with  the  alterations 
peculiar  to  that  disease,  crusts  that  belong  to  favus,  and  in  which,  by 
means  of  the  microscope,  the  Achoiion  can  be  found ;  while  in  the 
neighbouring  lesions  only  the  Trichophyton  can  be  detected.  But  it 
would  be  more  logical  to  consider  these  particular  crusts  as  a  special 
manifestation  of  trichophytis  ;  and  all  the  more  so,  as  a  microscopical 
examination  is  insufficient  to  permit  a  distinction  to  be  made,  with  cer- 

^  Horand.  Coiisidt'rafions  sjir  les  Teignes.  Journal  de  Med.  Vet^r.  et  de  Zootechnie, 
Lyons',  1876,  p.  184.  —  Conche.  Comp.  Rend,  de  la  Soc.  des  Sc.  M^dicales  de  Lyon, 
1869  ;  Lyon  Medicale,  1873,  No.  23. 
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tainty,  between  the  two  kinds  of  dermatophytes ;  transmission  experi- 
ments would  alone  authorize  one  to  affirm  the  duality  of  the  disease  in 
these  complex  cases. 

In  1863,  Mt-gniu  published,  under  the  name  of  tinea  diffusa,  an  obser- 
vation on  a  dermatomycosis  of  the  Horse,  which  was  reproduced  with 
some  variations  at  a  later  period.  This  affection  was  very  pruriginous — 
at  least  during  the  night — and  consisted  of  dry,  yellow  crusts,  each  of 
which  agglutinated  a  few  hairs,  was  of  the  size  of  a  hempseed,  and 
was  composed — exclusively^  or  in  great  part- — of  spores  having  all  the 
characters  that  Bazin  has  given  for  the  Achoriou  Schonlcinii.  These 
spores  were  only  found  at  the  roots  of  the  hairs,  and  were  dry  and  dis- 
associated in  elements  parallel  to  the  axis.  The  dermatosis  first  showed 
itself  on  the  upper  parts  of  the  trunk,  then  it  invaded  the  shoulders, 
sides,  flanks  and  thighs.  After  having  resisted  '  all  the  known  anti- 
psoric  and  internal  derivatives,'  it  yielded  to  the  employment  of  the 
special  parasiticide  Bazin  uses  for  the  Achorion — sulphate  of  protoxide 
of  mercury  1  part,  lard  10  parts.  But  this  affection  is  singularly 
different  from  favus  ;  there  is  remarked  the  complete  absence  of  myce- 
lian  or  sporiferous  filaments  in  the  parasite  described,  as  well  as  of 
cups  or  favi ;  there  is  also  the  non-confluence  of  the  crusts ;  and  the 
non-contagiousness  of  the  malady,  which,  during  the  six  months  of  its 
duration,  was  not  transmitted  to  the  man  who  groomed  the  Horse,  nor 
yet  to  another  Horse  which  was  constantly  cleaned  with  the  same  im- 
plements. Besides,  Megnin  himself  appears  to  have  considered  his 
observation  in  1863  as  of  no  value ;  for  in  his  subsequent  writings — in 
1876  and  1878 — he  makes  no  allusion  to  it,  and  says  in  proper  terms  : 
'  Thus,  the  animal  species  on  which  tinea  favosa  has  been  observed  up 
to  the  present  time  are  five  in  number — ^Mice,  Eats,  Cats,  Dogs,  and 
Babbits.' 

W.  WilHams''  describes  an  instance  in  which  tinea  favosa  was  com- 
municated to  three  Horses  and  about  twenty  Cattle,  living  in  the  same 
stable,  by  diseased  Cats  which  were  in  the  habit  of  sitting  on  the  backs 
of  these  animals.  But  this  observation — which  of  its  kind  is  unique- 
loses  its  interest  because  of  the  absence  of  details  as  to  the  symptoms 
of  this  pretended  favus  of  the  Cat. 

G.  Gigard-*  mentions  a  dermatosis  which  he  believed  to  be  tinea 
favosa,  and  which  was  transmitted  from  the  Cow  to  Man.  Sixteen  of 
twenty-seven  cows  belonging  to  nine  owners  were  infected — -the  malady 
appearing  in  the  form  of  large  striated  patches  of  a  reddish-fawn 
colour,  and  not  well  defined,  which  were  seated  on  the  neck  and  eye- 
lids ;  on  the  muffle  were  also  convex  crusts,  '  analogous  in  appearance 
to  spots  of  yellow  wax.'  One  man  and  four  children  were  attacked 
with  it,  in  consequence  of  their  having  been  in  contact  with  these 
cows ;  on  their  scalp  they  had  patches  of  a  greenish-yellow  matter, 
'  resembling  in  appeai'ance — though  not  in  colour — the  eczema  impe- 
tigineux  of  young  children.'  But  in  this  instance,  also,  the  diagnosis 
'  favus  '  seems  insufficiently  established ;  the  existence  of  the  parasite 
is  not  indicated,  the  lesions  in  the  cows  and  children  were  not  those 

^  Megnin.  De  la  Tehjnc  du  Cheral.     Journ.  de  Mt-d.  Veter.  Militaire,  II.,  1863,  p.  1. 

^  Megnin.  DermatoLoqie  Hippique.  Rec.  de  Mem.  et  Observ.  sur  I'Hyg.  et  la  Med. 
\Mr.  Militaire,  XVII.,"l866,  p.  622. 

^  W.  Williams.  The  Principles  and  Practice  of  Veterinary  Surgery,  5th  edition, 
London,  1881,  p.  715. 

■♦  G.  Gigard.  Sur  une  Epidemie  de  Tei(/ne  Faveuse  Sevisnant  a  Nantua  chez  les 
bites  a  Comes  el  chez  les  Evfants.     Lyon  Medicale,  XXXIV.,  1880,  p.  547. 
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of  favus,  and  in  the  Cows  the  malady  occupied  a  region  absolutely 
glabrous — the  muffle. ^ 

Article  III.— Onichomycosis  of  the  Equidae. 

In  1855,  Virchow  described,  under  the  name  of  Onychomycosis,  cer- 
tain affections  of  the  nails  of  Man  which  produce  alterations  in  these 
parts,  and  are  accompanied  by  the  presence  of  varied  parasitic  organ- 
isms. From  the  studies  subsequently  made,  it  appears  that  the  Fungus 
of  onychomycosis  of  Man  is  very  analogous  to,  if  not  identical  with, 
either  the  Acliorion  Schonleinii  or  the  Trichoplujton  tonsurans  ;  in  fact, 
this  somewhat  rare  malady  coincides  most  frequently  with  favus  or 
tinea  tonsurans. 

In  1876,  Ercolani-  applied  the  same  designation  to  the  affection  of 
the  hoof  of  Equidae — more  frequent  in  the  Ass  and  Mule  than  in  the 
Hoi-se — known  for  a  long  time  as  fonrmilicrc  (English  vulgo,  '  seedy- 
toe  '),  which  usually  appears  as  a  complication  of  laminitis,  and  con- 
sists in  a  cavity  at  the  front  (toe)  of  the  hoof,  between  the  wall  and 
keraphyllae.  In  the  powdery  horn  occupying  this  space,  Ercolani 
always  found  a  Fungus  constituted  by  a  mycelium,  receptacles  and 
spores,  which  he  considered  the  cause  of  this  disease,  and  which  he 
regarded  as  different  from  that  of  favus  or  tinea  tonsurans,  because  he 
could  not  produce  any  manifestation  of  tinea  favosa  or  trichophytis  on 
the  skin  of  two  Asses  which  had  been  sprinkled  with  conidia  and  fila- 
ments obtained  from  the  diseased  foot  of  another  Ass — the  skin  having 
been  previously  prepared  by  a  blister.  This  Fungus  should  be  a  par- 
ticular kind,  and  Ercolani  has  given  it  the  name  of  Acliorion  kerato- 
2)hagus. 

Before  accepting  as  definitive  the  parasitic  theory  of  '  seedy- toe,' 
several  things  should  be  explained.  The  author  does  not  state  to  how 
many  animals  he  extended  his  observations,  and  on  how  many  of  them 
the  Acliorion  kcratojyliagus  was  found  ;  and  it  might  be  supposed  that 
he  was  dealing  with  an  inferior  vegetable  organism  allied  to  the  moulds 
— such  as  are  found  in  quantities  on  dead  animal  matter,  hke  the 
powdery  horn  of  this  condition.  What  supports  this  view  is  that,  in 
one  of  his  cases,  Ercolani  found — along  with  the  Fungus — a  certain 
number  of  living  Acarina  which  he  has  figured,  and  which  appear  to 
us  remarkably  like  Tyroglyplius  echinopus  Eobin — CcBpophagus  echinopus 
M(ignin — a  species  that  lives  on  dead  organic  substances.  On  the 
other  hand,  it  is  necessary  to  ascertain  if  the  Acliorion  heratopliagus 
is  not  met  with  in  other  affections — such  as  the  so-called  '  canker  '  and 
'  thrush '  of  the  foot,  in  the  dust  of  the  lateral  lacun®,  or  even  in  the 
hoofs  from  dead  animals  placed  in  conditions  favourable  to  mouldi- 


^  We  may  mention  here  an  observation  of  Frank,  who  found  at  the  upper  part  of  the 
shoulder  of  a  horse,  a  granular,  pediculated,  polypoid  tumour,  which  incessantly  re- 
formed after  being  rubbed  off  by  the  collar.  It  was  composed  altogether  of  a  somewhat 
large  mycelium,  and  globular  conidia  situated  at  the  periphery,  resembling  the  mould 
Fungus  known  as  AIiLCor  racemosus.  Frank  admitted  that  the  spores  were  carried 
accidentally  to  an  accessible  point  which  had  been  wounded  by  the  collar,  and,  becoming 
developed  there,  gave  rise  to  the  apparent  tumour  (Deutsche  Zeitschrift.  f.  Thiermed.  u. 
Vergl.  Pathologie,  XVI.,  1890,  p.  297). 

-  G.-B.  Ercolani.  Dell'  Onychomykosis  dell'  Uomo  e  dei  Solipedi.  Mem.  dell'  Accad. 
d.  Sc.  d.  Inst,  di  Bologna  (3),  VI. ;  and  Archivio  di  Med.  Veterinario,  1876,  p.  5. 
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Lastly,  the  essential  proof  required  in  such  a  matter  is  absent — that 
is,  the  experimental  transmission  of  '  seedy-toe  '  from  the  diseased  foot 
of  an  Ass  to  the  healthy  one  of  a  Horse,  through  the  medium  of  the 
supposed  parasite. 

If  it  be  desired  to  admit  that  the  condition  is  parasitic,  there  is  no 
need  to  conclude  as  to  the  autonomy  of  the  parasite.  The  Equidae  are 
capable  of  contracting  tinea  tonsurans,  and  the  two  checks  on  attempts 
at  transmission  may  be  regarded  as  demonstrative,  so  far  as  the  Tricho- 
phyton is  concerned  ;  though  it  will  not  be  the  same  for  the  Achorion 
Schdnlcinii,  as  it  has  been  stated  above  that  care  has  to  be  observed  in 
deciding  as  to  the  existence  of  favus  on  the  Equidae,  and  experiments 
should  therefore  be  made  on  young  Dogs  or  Cats. 


BOOK  II. 

PARASITES  OF  THE  DIGESTIVE  APPARATUS. 

The  digestive  apparatus  affords  an  asylum  for  the  largest  number  of 
parasites,  and  it  is  predisposed  to  their  invasion  by  its  relations  with 
the  external  world.  An  infinity  of  germs  enter  it  along  with  the  food 
and  drink — either  as  ova  or  larvae,  or  in  a  special  and  somewhat 
advanced  phase  of  development.  The  drink  plays,  in  this  respect,  the 
most  important  part ;  as  water  is,  in  fact,  the  vehicle  for  an  endless 
multitude  of  microscopic  organisms,  which  it  more  or  less  preserves. 
In  dry  food,  on  the  contrary,  the  germs  have  generally  lost  their 
vital  properties,  along  with  the  water  that  was  inherent  in  them.  The 
special  study  that  we  shall  make  of  each  parasite  in  its  pathogenic 
rdle,  will  show  distinctly  the  part  nearly  always  played  by  water  in 
the  etiology  of  parasitic  diseases. 

Of  the  germs  introduced  into  the  digestive  apparatus,  a  large  number 
perish  there,  either  because — having  arrived  too  early  or  too  late — they 
have  not  yet  attained,  or  have  exceeded,  the  phase  of  development  that 
would  permit  their  profiting  from  this  conjuncture  ;  because  they  can- 
not find  there  the  conditions  required  for  their  evolution ;  or  because 
some  individual  and  indeterminable  circumstance  places  them  in  this 
condition  of  inferiority.     They  are  then  dissolved  by  the  gastric  juice. 

Those  which  ingestion  by  one  of  the  higher  vertebrates  has  not 
destroyed,  and  in  which  they  realize  a  condition  necessary — in  some 
way  provided  for  and  ready — to  their  development,  experience  a  modi- 
fication that  enables  them  to  make  the  most  of  their  good  fortune. 
Each  is  arrested  in  the  section  or  compartment  that  suits  it,  by  the 
action  of  natural  laws;  this  may  be  the  mouth  or  pharynx,  or  the 
oesophagus,  stomach,  intestine,  etc.  If  the  germs  are  introduced 
therein  in  small  quantity,  most  fx-equently  they  do  not  occasion  any 
appreciable  trouble ;  but  this  is  not  so  when  they  are  numerous,  and 
in  this  respect  also  distinctions  must  be  made  according  to  the  kinds  of 
parasites— for  many  can  multiply  in  the  digestive  canal,  without  betray- 
ing their  presence  by  any  derangement  in  the  health  of  their  host. 

In  general,  the  number  of  the  parasites  is  exactly  that  of  the  germs 
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introduced,  and  which  have  profited  by  their  congenial  situation  ;  they 
are  rarely  more  than  this,  for  the  species  capable  of  multiplying  in 
such  a  location  are  very  few  in  number— at  least  among  the  Helminths. 

The  vegetable  parasites  of  the  digestive  apparatus  which  do  not 
belong  to  the  Schizomycetes,  are  little  varied,  and  with  the  exception 
of  the  Saccharomyces  albicans — the  parasitic  element  of  thrush  (of 
children  and  young  animals)— they  are  of  little  importance.  There  is, 
therefore,  no  need  to  include  them  in  these  general  considerations. 

It  is  not  the  same  with  regard  to  the  animal  parasites.  Very 
numerous  and  very  diverse,  these  belong  to  the  Sporozoa,  Infusoria, 
Cestodes,  Trematodes,  Acanthocephales,  Nematodes,  Annelides,  and 
Insects  (see  p.  3  et  seq.). 

Of  these  diverse  groups,  there  are  some  the  representatives  of  which 
are  localized  almost  absolutely  in  a  particular  compartment  of  the 
digestive  apparatus.  These  are  the  Cestodes,  which — as  parasites  of 
this  apparatus  —  only  develop  in  the  intestine;  the  Acanthocephales 
are  also  intestinal  parasites  ;  while  the  Annelides — represented  by  the 
Hffimopis — live  in  the  mouth  and  pharynx  (also  the  nasal  cavites) ; 
and  the  Insects — represented  by  the  larvae  of  the  CE strides — more 
particularly  fix  themselves  in  the  stomach.  The  special  study  of 
these  four  groups  will  more  appropriately  find  its  place  in  the  chapters 
devoted  to  the  parasitism  of  their  particular  habitat. 

A.  The  SPOROZOA  that  may  be  found  in  the  digestive  organs, 
belong  to  the  order  of  Coccidia  or  Psovospcrmice,  oviformes.  The  majority 
are  parasites  in  the  interior  of  the  epithelial  cells  of  the  liver,  intestine, 
etc.  We  have  already  characterized  them  when  treating  of  cutaneous 
psorospermosis  of  Poultry  (see  p.  269). 

B.  The  INFUSORIA  which  hve  in  the  digestive  apparatus  are 
included  in  the  two  sub-classes  of  Flagcllata  and  Ciliata  (see  p.  4). 

The  Flagellata  are  divided  into  four  orders  in  the  following  manner : 

''The  flagella  raised  on  ("No  infundibuliform  collarette      .         .     Eujlaijellata. 
the  surface  of  the^  An  infundibuliform  collarette  at  the  )  Choanojla- 
body.  [     base  of  the  single  flagellum      .         .  \      gellata. 

^  V  m  yX  flagellum  in  the  form  of  a  girdle Dinojlaijdlata. 

Reticulated  sarcode Cystojlayellata. 

(AodiluqzKe). 

The  order  of  Euflagellata — the  most  extensive  and  important — has 
only  representatives  in  the  digestive  organs  of  the  domesticated  animals. 
These  belong  to  the  genera  Moiiocercoinonas,  Trichomonas,  and  La^nblia. 

a.  Monocercomonas  (Grassi).  —  Four  anterior  flagella,  three  of 
which  are  directed  forward,  and  a  long  one  thrown  backward,  beyond 
the  posterior  extremity  of  the  body  ;  no  posterior  flagellum. 

b.  Trichomonas  (Donne). — Four  or  five  anterior  flagella  directed 
forward,  with  the  exception  of  one,  which  extends  backward,  and  is 
longer  than  the  body,  to  which  it  is  fixed  for  the  greater  part  of  its 
length  by  a  very  thin  membrane  ;  no  posterior  flagellum ;  a  single  longi- 
tudinal rod  in  the  interior  of  the  body. 

c.  Lamblia  (R.  Blanchard).  —  A  large  anterior  depression  in  the 
form  of  a  sucker ;  two  flagella  at  the  posterior  extremity. 
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The  Ciliated  Infusoria,  or  Infusoria  jproperhj  so  called,  are  usually 
divided  into  four  orders,  according  to  Stein's  classification  : 

^•i-  •       i-v,        i.-       r All  the  cilia  alike  and  short .         .         .         .     ffololrichce. 

Cilia  occupying  only  the  ventral  surface         ......     Hypotrichce. 

Cilia  arranged  in  a  crown  around  the  mouth,  and  often  also  in  the  form 

of  a  girdle  ............     PeritrichoE. 

The  Holotriches,  Heterotriches,  and  Peritriches  are  met  with  in  the 
digestive   canal   of  the  domesticated 
Mammalia. 

C.  The  TREMATODE  parasites 
of  the  digestive  tube  are  all  the 
Distomata  (see  p.  5).  Their  suckers 
— which  are  always  situated  on  the 
ventral  surface  —  are  almost  hemi- 
spherical, salient  cupules,  comprising 
a  complex  system  of  muscular  fibres, 
the  contraction  of  which  tends  to 
produce  a  vacuum  in  the  cavity  of 
the  apparatus,  whence  results  a  close 
adhesion  between  the  parasite  and 
the  mucous  membrane  of  the  host. 

The  nervous  system— which,  up  to 
the  present  time,  has  only  been  ex- 
amined in  a  small  number  of  species 
—  comprises  two  sub  -  oesophageal 
gangUa  united  by  a  transverse  com- 
missure, and  sometimes  a  single 
sub-oesophageal  ganglion  joined  to 
the  others  by  two  lateral  commis- 
sures and  some  nerve  filaments.  The 
digestive  tube  is  represented  by  a 
nearly  always  bifurcated  cavity,  with 
simple  or  ramifying  branches,  and 
constantly  terminates  in  a  cul-de-sac  ; 
there  is,  therefore,  only  one  opening 
— the  mouth — situated  usually  at  one 
of  the  poles  of  the  body,  at  the  bottom 
of  a  sucker,  which  is,  for  this  reason, 
named  the  oral  sucker  ;  this  mouth 
acts  as  an  anus.  The  circulation  is 
lacunary.  The  excretory  apparatus 
consists  of  a  network  of  fine  canali- 
culi,  which  converge  into  canals  that 
become  gradually  larger,  and  finally 
end  in  one  or  several  longitudinal 
vessels  that,  in  their  turn,  unite  near 
their  termination  at  the  posterior  extremity  of  the  body,  and  are 
sometimes  dilated  into  a  single  pulsatile  vesicle — the  vesicle  of  Laurer  ; 
the  entire  system  opens  externally  by  an  excretory  pore — the  caudal 
foramen. 

With  rare  exceptions,  the  Trematodes  are  hermaphrodite.     The  male 


Fig.  116. — Diagram  of  the  organiza- 
tion of  a  Trematode. — After  P.  J. 
van  Beneden. 

vo,  oral  sucker  ;  h,  mouth  ;  75^, 
pharyngeal  bulb  ;  i,  one  of  the  in- 
testines terminating  in  a  cid-de-.sac  at 
c,  the  other  intestine  being  removed  ; 
V  ?•',  excretory  vessels  and  thtir  divi- 
sions ;  I'p,  vesicle  of  Laurer  ;  tt,  testi- 
cles ;  sp,  deferent  canals  or  spermi- 
ducts  ;  pp,  scrotum  of  the  penis  ;  v-i, 
vesiculffi  seminales  ;  ]>,  pt-nis  ;  ov, 
germigen  or  ovary  ;  sr,  vitellogens  ; 
dv,  vitelloducts  ;  si;  vitell"SHC,  or  di- 
lated confluent  of  the  vitelloducts  ;  rs, 
seminal  reservoir  ;  do,  oviduct ;  mt, 
uterus  ;  i-ff,  vagina,  showing  its  orifice 
or  vulva,  vu,  beneath  the  penis. 
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organs  usually  consist  of  two  tubular  or  mammillated  testicles,  the 
different  canals  of  which  unite  into  a  cirrus  or  penis,  which  is  enveloped 
in  a  sheath  {pouch  of  tlic  cirrus)  opening  externally  by  an  orifice  that 
has  a  variable  situation.  The  female  organs  comprise  an  ovary,  or 
gcnniijcn,  the  ova  from  which  are  evacuated  by  the  gervrichict.  To 
the  ovary  are  added  the  albuminiferous  or  vitellogenons  g kinds — very 
numerous  glandular  culs-de-sac  secreting  a  granular  fluid,  and  joining 
to  form  two  longitudinal  canals — the  albu in i nifcrous cauals  oi'vitelloducts, 
which  are  in  their  turn  joined  by  a  transverse  canal  into  which  opens 
the  germiduct,  and  from  this  reunion  results  the  oviduct.  This  con- 
fluence of  vessels  is  enveloped  by  the  slicll  gland.  The  oviduct  is  con- 
tinued by  a  flexuous  irregular  tube  (the  uterus),  the,  terminal  portion  of 
W'hich  (the  vagina)  opens  at  a  short  distance  from  the  male  orifice. 

The  Distomian  Trematodes  are  oviparous,  their  development  being 
related  to  their  metamorphoses  and  migrations,  which  have  been  well 
studied  in  some  species,  and  to  which  we  shall  have  to  refer  when 
making  a  particular  examination  of  these  creatures. 

In  the  uterus  the  ova  undergo  segmentation,  and  not  unfrequently 
the  embryo  is  even  formed  there.  When  they  are  laid,  or  have  arrived 
in  a  moist  medium — which  is  generally  water — they  continue  their 
development,  and  at  the  end  of  a  certain  time  there  issue  from  them 
embryos,  which  are  sometimes  nude,  sometimes  ciliated  [infusiforni 
embryos).  After  a  sojourn  more  or  less  prolonged  in  water,  these 
embryos  have  to  enter  the  body  of  an  aquatic  creature — usually  a 
mollusc — and  there  they  lose  their  ciha,  and  are  transformed  into  a 
more  or  less  complex  organism— a  kind  of  sac  generally  furnished  with 
a  sucker  (the  gerviinativc  or  cercarigerous  sac),  which  may  be  destitute 
of  rnouth  and  digestive  tube  (the  Sporocyst  of  Van  Beneden),  or  may 
possess  one  or  other  of  these  (the  Bedia  of  Filippi).  These  germinative 
sacs  may  engender  others,  by  fission  or  by  budding.  They  represent 
the  second  phase  of  external  development. 

Each  Sporocyst,  or  Kedia,  produces  new  organisms  in  its  interior- 
named  Cercaria,  w^hich  in  their  organization  resemble  the  adult  Disto- 
mians;  they  have  suckers  like  them,  but  they  differ  from  them  in 
having  no  genital  organs,  and  in  the  presence — at  the  posterior  end  of 
their  oval  bodies — of  a  very  movable  simple  or  bifid  tail. 

At  the  end  of  a  certain  time  they  escape  from  the  germinative  sac, 
leave  the  body  of  their  host,  swim  or  crawl  in  the  water,  waiting  for 
the  advent  of  another  aquatic  animal — mollusc,  worm,  larva  of  an 
insect,  more  rarely  a  fish  or  batrachian.  Ercolani  has  found  them  in 
terrestrial  molluscs ;  and  they  may  sometimes  fix  themselves  on  certain 
plants  or  inorganic  bodies,  in  the  vicinity  of  their  liquid  medium. 
An-ived  in  their  new  abode,  they  lose  their  caudal  appendage,  become 
encysted,  show  traces  sometimes  of  their  sexual  organs,  and — as  agamous 
Distomians — they  now  await  the  chance  that  will  cany  them  into  the 
stomach  of  a  third  host,  after  being  nourished  by  the  second.  The 
latter  is  digested,  the  cyst  is  dissolved,  and  the  parasite  being  set  free, 
reaches  the  organ  which  is  to  be  its  definite  abode — intestine,  biliary 
canals,  urinary  bladder,  respiratory  apparatus,  sub-orbital  sinus  of 
birds,  etc.  There  the  Ti-ematode,  acquiring  its  genital  organs,  attains 
the  adult  state. 

Such  is  a  general  description  of  the  evolution  of  the  Distomians. 
According  to  the  species,  it  is  more  or  less  complex,  and  varies  also 
according  to  the  media  in  which  development  occurs  (Ercolani),  as  well 
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as  climatic  conditions  (Pagenstecher). 
miitahile,  the  embryos  already  carry 
the  germiuative  sac  in  their  body, 
and  that  in  certain  cases  these  sacs 
are  seen  producing  cercaria  without 
tails — that  is,  agamous  Distomians, 
etc. 

The  important  part  water  plays 
in  the  succession  of  the  various 
phases  of  development,  explains 
why  the  Trematodes  are  more  par- 
ticularly met  within  the  aquatic 
vertebrata,  and — amongst  the  ter- 
restrial animals — those  which  fre- 
quent humid  places. 

The  parasitic  species  infesting 
the  domestic  animals  may  be 
divided  into  two  families  :  i\Iono- 
stoiiiidce  and  DistomldcB. 

1.  MoxosTOMiDJE. — These  have 
only  one  sucker,  which  is  situated 
at  the  anterior  part  of  the  body. 
The  genera  are  Monontoma,  Holu- 
atoma,  Hoitistoma. 

a.  Mono S tome  {Monostovia 
Eud.). — The  sucker  is  only  slightly 
developed,  and  the  mouth  is  situated 
at  the  bottom  of  it.  This  genus 
has  representatives  in  the  intestine 
of  Poultry. 

h.  Holostome  {Holostoma 
Nitzsch).  —  The  anterior  part  of 
the  body — which  is  separated  from 
the  other  part  by  a  constriction — 
is  dilated  into  a  large  cupule  that 
plays  the  part  of  a  sucker,  and 
opens  directly  in  front.  The 
posterior  part  is  narrow  and  more 
or  less  rounded.  One  species  has 
been  found  in  the  intestine  of  the 
Duck. 

c.  Hemistome  {Hcmistoma 
Dies). — This  diiifers  from  the  pre- 
ceding more  particularly  in  its 
anterior  cupule,  w^hich  is  trun- 
cated in  such  a  manner  as  to  open 
obliquely  in  front,  and  has  the 
mouth  at  the  summit.  One  species 
is  sometimes  met  with  in  the  Dog. 

2.  D1ST0MID.E.  —  These  have 
two  suckers— an  anterior,  oral;  a 
second,  ventral,  with  variable  sit- 
uation according  to  the  genera. 
These  are  Distoma,  Mesoijoniinus, 


Thus  it  is  that,  in  the  Monosloma 


Fig.  117.— Anatomy  of  the  Ascaride  of 
the  Pig.— Delafond. 
A,  male  ;  B,  female  :  c,  lateral  border  ; 
re,  oesophagus  ;  i,  intestine  ;  vs,  seminal 
vesicle  ;  ce,  ejaculatory  duct ;  ov,  ovaries  ; 
do,  dilated  portion  of  the  oviduct  or 
uterus  ;  V(j,  vagina. 
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Anij)histoma,  Gastrodiscus,  and  BUharz'ut.     The  latter  is  not  a  parasite 
of  the  digestive  system,  but  of  the  circulatory  apparatus. 

(I.  Distome  {Distoma  Retzius). — This  genus  is  characterized  by  its 
anterior  sucker,  which  is  destitute  of  protractile  tentacula? ;  by  two 
portions  or  arms  of  the  intestine  that  are  separated  throughout  their 
length  ;  and  by  its  genital  openings 
situated  in  front   of   the  posterior 
sucker.      In    consequence    of   the 
large  number  of  species  it  contains, 
this  genus  has  been  divided  into 
nine  sections,  or  sub-genera  :  Koel-  ^ 
Ukeria,     Apohlema,      Cladoccvliuvi, 
Brachylaimus,      Bracliyconliu m . 
Dicrocoelium,    Podocotylc,    Echino- 
stovia,  and  Crossodem.     The  para- 
sitic   species   of   the   domesticated 


Vic.  118. — Digestive  tube  of  a  female  of 
tlie  adcrostoma  equiimm. — Delafond. 

c,  buccal  capsule ;  ce,  oesophagus  ;  i, 
intestine ;  a,  anus ;  gr,  g\  so-called 
salivary  glands. 


I'lG.  119. — Sexual  apparatus  of  the  female 
Megalocephalous  Ascaride. — Delafond. 

A,  one  of  the  sexual  tubes,  the  other  liaving 
been  divided  a  short  distance  from  the 
vagina  :  ov,  ovary  ;  do,  oviduct ;  u,  uterus  ; 
V,  vagina  ;  B,  ova  magnified  about  130 
diameters. 


animals  belong  to  the  sub-genera  CladocceUiinb  and  Dicrocceliuni, 
both  of  which  are  hermaphrodites,  with  their  anterior  sucker  destitute 
of  prickers,  and  the  body  non-appendiculated  posteriorly.  The 
Cladoccdium  has  the  intestine  bifid  and  branching.     The  Dicrocccliuvi 
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has  the  intestine  also  bifid,  but  not  ramous,  and  with  very  long 
arms;  the  mouth  is  succeeded  by  an  oesophagus,  and  the  posterior 
sucker  is  sessile.  A  species  of  Distome  has  been  found  in  the  intestine 
of  the  Dog ;  others  live  in  that  of  Fowls.  But  the  most  interesting 
species  are  met  with  in  the  biliary  canals  of  various  animals. 

h.  Mesogonim  {Mcsogonimus  Monticelli). — This  genus  is  the  result 
of  division  of  the  genus  Distonia,  and  is  distinguished  by  its  genital 
openings  being  situated  behind  the  posterior  sucker,  which  is  sessile, 
and  larger  or  smaller  than  the  anterior,  which  is  orbicular.  A  species 
lives  in  the  intestine  of  the  Fowl. 

c.  Cephalogonim  {Ccphalogonimus  Poirier). — The  Cephalogonimae 
have  also  been  separated  from  the  Distomes,  by  reason  of  the  genital 
openings  being  situated  above  and  to  the  side  of  the  oral  sucker.  A 
species  has  been  found  in  the  oesophagus  of  the  Fowl. 

d.  Amphistome  {Amphistoma  Kud.). — The  body  is  thick,  muscular; 
somewhat  dense  ;  ovoid,  cylindroid,  or  conoid  ;  often  curved,  and  two 
or  three  times  longer  than  it  is  broad.  The  anterior  sucker  is  small, 
and  has  the  mouth  at  the  bottom.  The  second  sucker — relatively  very 
large — is  placed  at  the  posterior  extremity,  which  is  truncated  obliquely 
on  the  ventral  surface.  The  branches  of  the  intestine  are  not  ramified. 
Several  species  live  in  the  rumen  of  Euminants  ;  one  is  found  in  the 
intestine  of  the  Ox,  and  another  in  that  of  the  Horse. 

e.  Gastrodisc  (Gastwdiscns  Leuck). — The  ventral  sucker  is  situated 
at  the  posterior  border  of  the  body,  as  in  the  Amphistomes ;  but  the 
ventral  surface  is  studded  with  numerous  papillae-suckers.  An  exotic 
species  lives  in  the  digestive  tube  of  the  Horse  and  Mule. 

D.  The  NEMATODES  (Figs.  117  to  121)  may  be  white,  yellow, 
brown,  red  or  marbled.  The  surface  of  the  body  is  smooth  or  trans- 
versely striated,  though  sometimes  it  is  longitudinally  so  ;  it  is  formed 
of  a  chitinous  cuticle,  which  is  transparent,  firm,  and  elastic,  divisible 
into  several  layers,  and  sometimes  showing  tubercles,  spines,  hairs,  etc., 
or  forming  expansions  or  wings.  Beneath  the  cuticle  is  the  hjipoderma 
or  sub-cut icular  layer,  which  is  soft,  granular,  and  nucleated,  and  in 
relation — by  its  inferior  surface — to  the  niusculu-cutcoieous  or  muscular 
lai/er,  formed  of  contractile  cells,  the  majority  of  which  are  longitudinal 
and  often  grouped  in  series.  It  is  nearly  always  interrupted  by  four 
longitudinal  lines — two  on  the  right  and  two  on  the  left,  on  the  lateral 
borders — which  sometimes  acquire  the  same  width  as  the  muscular 
borders.  The  latter  are  thickenings  of  the  hypoderma,  in  which  run 
sometimes  two  or  three  excretory  canals — aquiferous  vessels — which 
unite  into  a  single,  short  canal  that  opens  externally  by  a  ventral 
excretur//  pore,  at  the  termination  of  the  oesophagus.  The  other  two 
lines  are  mtermediate  to  the  preceding,  and  are  narrower  :  they  are  the 
■middle  or  dorsal,  and  ventral  lines. 

The  cephalic  extremity — which  may  or  may  not  be  distinct  from  the 
rest  of  the  body,  and  armed  or  not  armed,  winged  or  not  winged — has 
at  its  summit  the  orbicular  or  elliptical  mouth,  ordinarily  provided  with 
three  or  six  soft  or  horny  lips,  which  are  nearly  always  garnished  with 
papilla;.  The  digestive  canal  extends  from  one  extremity  of  the  body 
to  the  other.  The  mouth  sometimes  opens  in  an  infundibulum — buccal 
cajjsule — which  is  continued  by  the  oesophagus.  The  latter  is  often  the 
first  digestive  compartment ;  it  is  a  narrow  tube,  with  thick,  muscular 
walls  that  are  at  times  constricted  posteriorly  to  form  a  dilatation — the 
ventricle.     The  intestine — that  succeeds  the  oesophagus — is  simple,  has 

21—2 


324 


TKEATISE    ON    PARASITIC    DISEASES. 


thin  walls,  and  is  scarcely,  if  at  all,  flexuous ;  it  terminates  in  the 
rectum,  which  is  narrower  and  slightly  muscular,  and  this,  again,  ends 
in  the  anus,  which  is  always  ventral,  and  terminal  or  nearly  so.  To 
this  digestive  tube,  and  principally  in  its  anterior  part,  are  often 
annexed  glandular  organs. 

The  respiration  is  exclusively  cutaneous.     The  circulation  is  lacunary 
— a  2^lasmatic  fluid    that   fills    the  # 

visceral  cavity,  and  bathes  the  vis-  // 

cera,  is  thrown  into  irregular  oscil-  // 

lations  by  the  contractions  of  the 
musculo-cutaneous  envelope.  There 
is  usually  a  nervous  system  consti- 
tuted by  an  oesophageal  collar,  from 
which  arise  a  ventral,  a  dorsal,  and 
lateral  nerves.  There  are  tactile 
papillte,  and  sometimes  ocular  spots. 

The  sexes  are  always  separate — 


Fig.  120.— Ciudal  extremity  of  the  male  of  Fig.    121.— Spiculte  of  Megalocephalous 

the   Ascarlde   of   the   Pig,   lateral   view  ;  Ascaride,  with  their  retractor  musclef, 

the    spiculae    are    a    little    too    thick. —  rn. — Delafond. 
Delafond. 


at  least,  in  the  species  that  interest  us.  The  male — which  is 
habitually  smaller  than  the  female  —  is  usually  recognised  by  its 
tail,  this  being  more  curved.  Its  genital  apparatus  is  generally 
composed  of  a  single  testicle— a  flexuous  tube  continued  by  a  deferent 
canal  that  ends,  along  with  the  digestive  canal,  in  a  cloaca.  The 
latter  generally  contains,  in  its  posterior  part,  one  or  two  elongated 
chitinous  pieces — spicuke — which  serve  to  fix  the  female  during  copula- 
tion. In  certain  cases,  copulation  is  aided  by  the  presence  of  a  caiidal 
■pouch — a  campanuliform  expansion  that  keeps  the  male  closely  united 
to  the  female.  The  females  have  one  or  two  filiform  ovarian  tubes 
arranged  in  more  or  less  numerous  convolutions,  and  continued  by  a 
wider  portion — the  uterus — that  opens  into  a  vagina  terminating  in  a 
vulva,  the  situation  of  which  is  always  ventral,  and  near  one  or  other 
extremity  of  the  body.  The  Nematodes  are  oviparous  or  ovoviviparous. 
Those  which  are  parasites  pass  through  their  varied  phases  to  accom- 
plish their  development — sometimes  the  ova  may  become  evolved  in 
the  definitive  host ;  at  other  times,  the  embryos — and  even  the  indi- 
vidual adults — pass  a  portion  of  their  life  in  the  external  world  ;  and, 
again,  at  other  times  they  require  an  intermediate  host  before  reaching 
the  one  in  which  they  assume  their  adult  form.     Each  of  these  modes 
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includes  several   types,  an  examination  of  which  will  be  made  when 
dealing  with  each  parasite. 

The  Nematodes  have  been  divided  into  a  great  number  of  families, 
seven  of  which  furnish  the  parasites  of  the  digestive  apparatus  in  the 
domesticated  animals.  These  are  :  Ascarides,  Oxiju rides,  Strongylidcs, 
Trichotrachelidcs ,  Filarides,  Gnathostomides,  Anguillulides. 

1.  Ascarides. — The  Ascarides  have  the  body  cylindroid.  The  mouth 
is  usually  surrounded  by  three  lips  which  are  often  papuliferous — 
cephalic  or  buccal  valves,  one  of  which  is  dorsal  and  the  other  two 
are  ventral.  These  hps  have  powerful  muscular  masses,  which  can  be 
distinguished  by  their  dark  tint  seen  through  the  cuticle.  The 
cesophagus  is  long,  muscular,  and  bulging  in  its  posterior  part.  The 
males  are  provided  with  hvo  spiculce.  The  females  have  a  double 
ovary,  and  the  vulva  is  situated  in  front  of  the  middle  of  the  body 
(Railliet).  The  genera  are  Ascaris  and  Hetoakis.  All  the  Ascarides 
live  in  the  intestines — and  especially  in  the  small  intestine — of  various 
vertebrata. 

2.  OxYUKiDES. — '  The  body  is  cylindroid.  The  mouth  is  nude,  or  sur- 
rounded by  three  slightly  salient  lips.  The  cesophagus  is  long,  with  a 
eery  distinct  bulb  or  ventricle.  The  males  have  u)ie  spicule,  and  two 
pairs  of  pre-anal  papillae,  one  of  which  generally  occupies  the  side  of 
the  anus.  The  females,  the  caudal  extremity  of  which  is  elongated 
and  subulated,  have  always  two  ovaries,  and  the  vulva  ordinarily  opens 
towards  the  anterior  part  of  the  body.  Oviparous.  Ova  ovoid,  with 
a  very  resisting  shell '  (Railliet).  Genus  Oxyuris,  a  parasite  of  the 
intestines — and  especially  of  the  large  intestine — of  the  domesticated 
INIammalia. 

3.  Strongylides. — '  The  body  is  cylindroid,  and  rarely  filiform. 
The  mouth  is  sonictivies  nude,  sometimes  furnisJicd  with  p)apillce,  and  at 
times  provided  with  a  chitinous  armature.  The  oesophagus  is  more  or 
less  enlarged  posteriorly.  The  males  possess  an  entire  or  divided 
caudal  pouch,  with  one  or  tivo  spiculce  of  equal  lengtli.  The  females 
have  one  or  two  ovaries ;  the  vulva  is  situated  sometimes  in  front  of, 
at  other  times  behind,  the  middle  of  the  body.  The  Strongylides  are 
oviparous  or  ovoviviparous  '  (Railliet). 

This  family  comprises  numerous  genera  that  Railliet  has  divided 
into  three  tribes,  basing  the  division  chiefly  on  the  presence  or  absence 
of  the  buccal  armature,  and  on  the  form  of  the  caudal  pouch  of  the 
male.  These  are :  i.  Eustrongylines,  with  mouth  destitute  of  chitinous 
armature,  and  caudal  pouch  without  ribs  or  bands— genus  Eustrongylus; 
2.  Strongylines,  the  mouth  likewise  unarmed,  and  the  caudal  pouch 
sustained  by  ribs  or  bands — Strongylus  ;  3.  Sclerostomines,  the  mouth 
furnished  with  a  more  or  less  complex  chitinous  armature,  and  the 
caudal  pouch  provided  with  ribs^ — CEsophagostoma,  Syngavius,  Globo- 
ccphalus,  Sclcrostoma,  StepJianurus,  Uncinaria,  Ollulanus,  Pliysaloptera. 
Only  the  genera  Eustroiujyhcs,  StepJianurus,  and  Syiigamus  are  not 
parasites  in  the  digestive  canal. 

4.  Trichotrachelides. — Worms  of  medium  size,  body  very  taper- 
ing, and  lengthily  attenuated  in  the  anterior  portion,  which  only  con- 
tains the  oesophagus — the  posterior  part  lodging  the  intestine  and  genital 
organs.  The  mouth  is  rounded  and  nude  ;  the  cesophagus  is  very  long. 
The  males  have  a  single  spicule,  which  is  envaginated,  or  presents  two 
caudal  papillae.  The  females  have  a  single  ovary  ;  the  vulva  is  carried 
to  the  anterior  quarter  of  the  body,  or  to  the  origin  of  the  enlarged 
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part.  These  Worms  are  oviparous — Trichocephalus  and  Trichosoina — 
or  ovoviviparous — Trichina.  All  the  Trichocephales  live  in  the  intes- 
tine ;  the  majority  of  the  species  of  Trichosomes  are  met  with  in  the 
digestive  tube ;  the  Trichine  is  an  intestinal  parasite  in  the  adult 
state. 

5.  FiLAKiADES. — '  The  body  is  long  and  filiform.  The  mouth  is  of 
variable  shape,  sometimes  encircled  by  lips,  and  even  succeeded  by  a 
buccal  capsule  ;  it  is  often  provided  with  papilUe.  The  oesophagus  is 
slender,  and  does  not  form  a  distinct  ventricle.  The  males — the  tail 
of  which  is  generally  rolled  up — have  a  siiujle  sj)icule  or  tv-n  unequal 
sjjiculcs.  The  females  have  a  double  ovary ;  the  vulva  is  usually 
situated  towards  the  anterior  2)art  of  the  hodi/.  A  great  number  of  these 
Helminths  are  ovoviviparous '  (Eailliet).  Genera  Filaria,  Sjyirojitera, 
Dispharaiiua,  Hystrichis,  and  Tropisurus.  The  first  two  alone  furnish 
intestinal  parasites.  The  other  three  are  met  with  among  the  Helminths 
of  the  oesophagus  or  stomach  of  Birds. 

6.  GxATHOSTOMiDEs. — '  This  family  is  established  by  the  only  genus 
Gnathostome  {Giiathostoma  Owen,  CheiracanthuH  Dies),  represented 
by  polymyairous  Worms,  the  cylindroid  body  of  which  is  covered  in  front 
by  chitinous  leaves  or  plates  that  have  their  posterior  border  notched 
into  spinules — yjip,  hand,  d^av^a,  spine  ;  in  the  middle  region,  the  leavrs 
are  simple  and  conical ;  the  posterior  part  of  the  body  is  unarmed. 
Head  distinct,  globular,  and  studded  with  simple  spines.  Mouth  with 
two  lips — one  dorsal,  the  other  ventral.  2Iales  have  a  spiral  tail  garnished 
with  papilkc  below.  FcDiales  have  a  straight  tail ;  ovary  double  ;  vulva 
posterior.  Oviparous'  (Eailliet).  The  Gnathostomes  are  parasites  of 
the  stomach,  either  of  the  Pig,  or  of  the  Dog  and  wild  Cat. 

7.  Anguillulides. — '  This  family — not  well  characterized — comprises 
the  Nematodes  with  filiform  bodies,  their  mouth  being  small,  and 
succeeded  by  an  ceaophag^iti  that  nearly  alivays  sJioivs  a  doiihle  enlarge- 
inent.  The  males  have  two  equal  spicule  '  (Eailliet).  Genus  lihab- 
doncnia,  of  which  the  species  live  as  parasites  in  the  intestine  of  Man, 
the  Sheep,  Pig  and  Eabbit. 

In  the  following  chapters,  we  shall  take  advantage  of  the  tendency 
to  localization,  which  is  general  in  these  parasites,  and  study  them  by 
passing  in  successive  review  each  part  of  the  digestive  apparatus  and 
its  appendages. 


CHAPTEE  I. 

PARASITES  OF  THE  MOUTH  AND  PHARYNX. 

The  parasites  which  may  be  met  with  at  the  entrance  to  the 
digestive  passages  are  somewhat  numerous.  There  are  usually  found 
in  the  fluids  of  the  mouth  and  pharynx  various  Fungi  and  Schizomycetes 
— such  as  the  Leptomitus,  Leptothrix  huccalis,  Vibrions,  Spirillu)ii, 
Micrococcus,  etc.  But  we  cannot  recognise  their  pathogenic  role,  as  they 
are  nearly  always  present  in  these  fluids  ;  and  when  they  appear  to  be 
abnormally  abundant,  this  would  seem  to  be  due  to  inherent  patho- 
logical conditions  in  their  host.  We  have  no  occasion,  therefore,  to 
notice  them.  The  only  vegetable  parasite  of  the  mouth  that  induces 
morbid  phenomena  is  the  Saccharomyccs  {Oidiimi)  (dbicans,  which  we 
shall  study  under  the  name  of  the  aftection  to  which  it  belongs— ^//r/(.s7; 
{mu(jnet). 

With  regard  to  the  animal  parasites,  we  can  scarcely  cite  more  than 
the  Sporozoa,  the  larvae  of  the  Gastrophilus,  the  Huemopis,  and  the 
Spiroptera  scutata — found  in  the  lingual  and  pharyngeal  mucous 
membrane  of  the  Pig,  and  which  will  be  alluded  to  when  dealing  with 
the  parasites  of  the  stomach  of  Euminants.^  The  Hsemopis  usually 
has  its  abode  in  the  mouth  and  pharynx,  and  its  study  should  naturally 
be  made  here.  The  little  that  has  to  be  said  about  the  larvae  of  the 
Gastrophilus  will  be  more  advantageously  treated  a  lyropos  of  the 
parasites  of  the  stomach  of  Equidee.  Kegarding  the  Sporozoa,  the 
Psorospermosis  they  determine  in  Birds  will  be  limited  to  a  few 
necessary  words,  in  view  of  the  uncertainty  still  prevailing  as  to  their 
real  nature. 

^  R.  W.  Burke  haa  described  under  the  name  of  stomatitis  piistolosa  acarosa,  an 
affection  that  he  observed  on  several  Horses,  and  which  consisted  in  the  presence — at 
different  points  of  the  buccal  mucous  membrane — of  epithelial  tumours  the  size  of  a  pea 
or  haricot  bean,  more  or  less  confluent,  and  having  a  tendency  to  ulcerate.  In  these 
tumours  he  often  found  Acari,  three  at  the  most  in  each,  and  which,  by  several  of  their 
characters,  he  thought  belonged  to  the  acarus  of  flour  (Tyrofjlyphiis  siro  Lat.).  He 
attributed  the  origin  of  the  affection  to  damaged  bran  which  had  been  given  to  the 
Horses,  and  he  considered  this  stomatitis  to  be  the  same  as  the  stomatitis  pustulosa 
contagiosa,  described  by  Eggeling  and  EUenberger,  and  regarded  by  them  as  of 
microbic  origin  (Archiv.  f.  wiss.  u.  Prakt.  Thierheilkunde,  1878).  But  what  he  says  is 
insufficient  to  allow  a  serious  conclusion  to  be  arrived  at  (The  Veterinary  Journal,  XV., 
1882,  p.  3  ;  XXIX.,  1889,  p.  229  ;  The  Veterinarian,  October,  1886,  p.  692). 
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Fig.  122. — A,  oral  sucker 
of  the  Leech  ;  B,  some 
denticules  of  a  jaw. — 
Carlet. 


*. 


Article  I. — Hsemopis. 

The  Hsemopis  or  Horse-leeches  {Ilcemopis  sangui^uija  Bergmami) 

-also   named   Vorans — are  Annelidas  belonging,  in   the   sub-class  of 

,  Hiiudiiue,  to  the  family  of  Gnathobdellides, 

in   which   are   also   found  the  Leeches  proper 

\       (Hirudo  Linn). 

The  Hsemopis  or  Leeches  have  an  elongated 
body,  gradually  contracted  in  front,  widest  in 
the  middle,  obtuse  behind,  flat  on  the  inferior 
surface,  semi-depressed  on  the  upper  surface, 
somewhat  soft  and  viscid,  very  retractile  and 
extensible,  and  composed  of  95  to  97  rings  (or 
segments).  Each  of  the  extremities  is  termi- 
nated by  a  sucker  turned  towards  the  ventral 
surface.  The  anterior,  or  oiril  sucker  is  slightly  concave,  and  shaped 
g  like  the  beak  of  a  flute.     At  its  centre  is  the  mouth,  an 

^.U^^^  opening  in  the  form  of  a  three-rayed  star,  an  anterior 

median,  the  other  two  lateral.  Each  of  these  slits 
permits  the  passage  of  a  jaw— a  semi-lenticular  body 
w^ith  an  adherent  rectilinear  border,  which  is  con- 
tinued by  a  kind  of  handle  fixed  in  the  musculo- 
cutaneous envelope,  and  a  free  convex  border  that 
carries  a  series  of  denticules  in  the  form  of  trans- 
verse chevrons,  by  means  of  which  the  Leeches 
perforate  the  integuments.  The  eyes  are  ten  in 
number,  and  are  scarcely  visible ;  they  form  a 
curved  line  at  the  anterior  border  of  the  dorsal 
surface.  The  posterior,  or  anal  sucker,  is  twice  as 
large  as  the  oral  one,  and  on  its  upper  surface  is  a 
small  opening — the  anus. 

The  Leeches  are  androgynous.  The  sexual  organs 
appear  towards  the  anterior  third  of  the  ventral 
surface.  The  vulva  is  a  transverse  slit,  situated  five 
rings  behind  the  male  orifice,  or  between  the  twenty- 
ninth  and  thirtieth  rings  of  the  Haemopis.  The 
Leeches  are  reproduced  by  reciprocal  fecundation  ; 
two  individuals  approach  each  other  by  their  ventral 
surfaces  and  in  opposite  directions,  each  playing  at 
once  the  part  of  male  and  female.  After  fecunda- 
tion— and  during  the  twenty-five  to  forty  days  that 
precede  ovulation — there  is  formed  around  the  part 
of  the  body  where  the  sexual  organs  are  situated,  an 
olivary  enlargement  that  has  received  the  name  of 
girdle.  At  the  moment  of  ovulation,  the  Leeches 
leave  the  water  and  bury  themselves  in  damp  ground.  The  glands  in 
the  girdle  secrete  a  viscid  substance,  that  soon  becomes  a  membra- 
neous capsule  in  the  form  of  a  funnel.  The  Leech  crawls  backwards 
out  of  this  covering,  after  having  laid  an  average  of  ten  to  eighteen  eggs. 
The  two  openings  in  the  capsule  then  close,  and  this,  in  drying,  be- 
comes brown,  and  assumes  the  appearance  of  a  spongy  cncnon.     Each 
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Fig.  123. —  Genital 
apparatus  of  the 
Leech. — Carlet. 

t,  testicle  ;  c,  de- 
ferent canal ;  e,  epi- 
didymis ;  G,  pyri- 
form  vesicle  ;  o, 
ovaries  ;  (j,  albumi- 
nigenous  glands ;  t(, 
uterus. 
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Leech  produces  one  or  two  cocoons,  rarely  three ;  incubation  occupies 
from  twenty-five  to  twenty-eight  days,  and  at  the  end  of  this  period  the 
young  filiform  leeches  traverse  the  cocoon,  leaving  it  at  different  points, 
though  taking  refuge  in  it  again  when  any  danger  threatens  them. 

With  the  Hcemopis  smujuiauija,  '  the  back  appears  of  a  greenish- 
brown  tint,  inclining  sometimes  towards  reddish  or  Sienna  earth,  at 
other  times  to  olive  or  green  ;  and  generally  there  are  longitudinal 
rows  of  dark,  close-set,  small  points,  more  or  less  effaced — the  rows 
being  six  in  number,  sometimes  four,  more  rarely  two.  In  some  speci- 
mens these  rows  are  replaced  by  one  or  two  bands  of  a  bright-red 
colour,  darker  on  the  borders  ;  and  in  other  individuals — much  rarer — 
the  back  is  altogether  unicoloured.     The  borders  are  slightly  prominent. 


Fig.  124. — Hcemopl^  miKjuisu'ia  ;  natural 
size. — Railliet. 
To  the  right  of  the  figure  is  shown  a 
young  Leech  found  on  the  conjunctiva  of 
a  Horse. 


Fig.  1: 


-Medicinal  Leech. 


A,  seen  on  the  dorsal  surface  ;  B,  seen  on 
the  ventral  surface. 


and  have  a  narrow  band — orange,  yellow,  or  reddish-brown  in  colour, 
rarely  that  of  the  back.  The  ventral  surface  is  smooth,  of  a  dark-slate 
colour,  usually  deeper  than  the  back,  sometimes  slightly  red  or  olive- 
tinted,  and  aib  other  times  dead-black  ;  and  in  some  specimens  it  is 
marked  by  faint,  isolated,  irregularly-shaped  points  '  (Moquin-Tandon). 
The  variations  of  colour  that  the  body  may  present,  have  been 
utilized  by  Moquin-Tandon  to  establish  twelve  varieties  of  the  Leech.^ 

(A  Leech  will  abstract,  on  an  average,  about  a  drachm  and  a  half  of 

1  Moquin-Tandon.  Mimoire  sur  la  Snngsue  de  Cheval,  etc.  ;  and  Monorjraphie  de  la 
Famille  dex  Hirudimes,  2nd  edit.,  Paris,  1846.  —  Idem.  Elements  de  Zoolo(jie 
Medicate,  Paris,  1860,  p.  186. 
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blood,  besides  what  flows  from  the  wound  afterwards.  When  its  many- 
pouched  intestine  is  gorged  with  that  fluid,  the  creature  falls  off.  A 
secretion  from  the  pharynx  seems  to  prevent  the  blood  coagulating, 
and  after  a  full  meal  the  Leech  can  fast  and  digest  for  a  year.  The 
growth  of  the  young  Leech  is  slow,  and  may  continue  for  four  or  five 
years ;  while  the  total  duration  of  life  may  extend  to  twenty  years.) 

The  Horse-leech  has  often  been  mistaken  for  the  medicinal  Leech 
{Hirudo  medicinalia  Linn.) ;  but  it  is  easy,  nevertheless,  to  distinguish 
them  from  each  other. 

While  the  medicinal  Leech  has  well-marked  rings,  somewhat  salient 
cutaneous  glands,  and  possesses  a  certain  rigidity — especially  during 
its  contractions,  when  it  takes  the  shape  of  an  olive — the  Horse-leech 
is  a  little  larger,  is  always  very  soft,  and  especially  when  the  creature 
is  elongated  ;  its  skin-rings  are  also  less  marked,  less  coriaceous,  and 
during  contraction  form  less  apparent  ridges ;  while  its  cutaneous 
glands  are  smaller  and  less  prominent.  Besides,  the  medicinal  Leech 
has  the  dorsal  surface  darker  than  the  ventral,  and  is  generally  marked 
by  six  longitudinal,  reddish  bands,  regularly  or  irregularly  speckled  with 
dark-brown  spots  ;  the  ventral  surface  is  yellow  or  olive-green,  uni- 
coloured  or  dark-spotted,  wdth  a  wide  black  band  on  each  side. 

A  very  important  characteristic  is  deduced  from  the  form  of  the  jaws. 
In  the  ordinary  Leeches  they  are  large — 2  mm.  or  3  mm.  in  diameter — 
and  their  denticules  are  very  sharp,  and  about  sixty  in  number.  Those 
of  the  Hsmopis  are  scarcely  1  mm.  in  diameter,  and  are  furnished  with 
only  about  thirty  not  very  sharp  teeth.  This  difference  in  the  jaws  and 
teeth  explains  what  Huzard  the  younger  had  already  remarked^ — why 
the  Horse-leech  attacks  only  the  mucous  membrane,  and  not  the  skin, 
as  the  medicinal  Leech  does. 

The  Hcemopis  sangidswja  has  also  been  confounded  with  the  black 
Leech,  or  voracious  Aulastoma  {Aulastomum  Gnlo  Braun). 

The  latter — which  is  often  wrongly  designated  the  Horse-leech  in  the 
neighbourhood  of  Paris — is  smaller  and  less  flattened  than  the  Hoemopis. 
It  is  generally  of  a  deep  olive  hue,  almost  black  above,  unicoloured, 
velvety,  very  rarely  marked  here  and  there  with  some  small,  irregular, 
and  scarcely  appreciable  points  ;  and  sometimes  shows  on  the  margins 
of  the  body  small  black,  close-set  points,  but  not  a  yellow  or  orange 
hem.  The  jaws  are  scarcely  more  than  half  a  millimetre  in  diameter, 
and  have  only  about  fourteen  very  blunt  teeth. 

The  Haemopis  lives  in  ponds,  ditches,  and  small  springs,  and  the 
adult  usually  lies  at  the  bottom  in  mud.  The  young  seem  to  prefer 
running  water,  keeping  near  the  surface,  and  ready  to  throw  themselves 
into  the  slightest  current. 

The  Hamopis  sawjitkiuja  is  met  with  in  nearly  every  part  of  Europe  ; 
it  has  been  found  in  Sweden,  but  more  especially  in  the  South  of 
Europe,  in  Portugal,  and  in  Turkey.  It  is  very  common  in  North 
Africa — principally  on  the  littoral,  from  Tunis  to  Syria.     (It  is  certainly 

1  Huzard,  junr.  Eechercken  nur  le  Genre  Hirudo.  Ann.  de  Pharmacie,  1825.  — 
Idem.     Sur  la  MidtipliccUion  cles  Sangsues,  Paris,  1841. 
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very  common  in  Syria,  according  to  my  experience,  and  most  trouble- 
some to  animals.)  In  Algeria,  it  has  been  seen  by  the  French  troops  at 
every  place  they  have  reached — even  in  their  most  advanced  marches 
into  the  desert ;  and  is  observed  at  all  seasons,  though  it  abounds  most 
in  water  during  the  summer. 

In  consequence  of  the  feebleness  of  its  jaws,  the  Haraopis — not 
being  able  to  seize  the  skin- — seeks  to  penetrate  the  natural  openings, 
and  fix  itself  on  the  mucous  membrane.  Man  and  the  domesticated 
animals  are  exposed  to  its  attacks. 

It  is  found  in  Mankind  in  the  mouth,  pharynx,  nasal  fossae,  larynx, 
ti'achea,  vagina,  and  on  the  conjunctivte. 

The  domesticated  animals  it  most  frequently  attacks  are  the  Horse, 
Mule,  Ox,  and  Camel ;  but  there  can  be  no  doubt  that  all  warm-blooded 
vertebrata  are  liable  to  its  visitations,  if  they  drink  in  places  infested 
by  it.  Blaise  has  seen  a  Dog  die  from  the  action  of  eight  Leeches, 
which  fixed  themselves  in  its  pharynx  ;  four  of  them  belonged  to  the 
Hirudino  troctina.  Dr.  Guyon — cited  by  A.  Moquin-Tandon— intro- 
duced Leeches  into  the  oesophagus  and  oviduct  of  several  Fowls,  and 
into  the  nasal  fossaj  and  rectum  of  some  Eabbits.  The  Fowls  died 
from  exhaustion  in  about  thirty  days,  and  the  Eabbits  in  about  forty 
days.  Moquin-Tandon  placed  two  large  Horse-leeches  in  the  pharynx 
of  two  young  Eabbits  ;  they  entered  the  trachea,  and  caused  death 
from  asphyxia — one  in  three-quarters  of  an  hour,  the  other  in  an  hour 
and  a  half. 

If  the  Haemopis  occupies  a  very  extensive  geographical  area,  the 
information  relative  to  its  action  on  the  domesticated  animals  has  been 
almost  exclusively  gathered  in  Spain  and  Algeria,  and  has  been 
furnished  by  Fernando  Calvo,  Blavette,  Eodet,  Forthomme,  Lemichel, 
and  Blaise. 1 

The  Htemopis  enters  the  mouth  along  with  the  water  animals  drink, 
and  they  are  usually  young  ones  which  are  so  taken  by  the  domesticated 
animals — being  filiform,  and  rarely  longer  than  2  mm.  to  3  mm.  They 
fix  themselves  inside  the  cheeks  and  lips,  on  the  frsenum  of  the  tongue, 
on  the  palate,  soft  palate,  and  pharynx,  and  thence  may  reach  the 
posterior  nares,  or  enter  the  nasal  cavities  direct  by  the  nostrils  when 
the  animals  are  drinking.  They  lacerate  the  mucous  membrane  by  the 
denticules  of  their  jaws  (holding  firmly  to  it  by  means  of  their  oral  and 
caudal  suckers),  become  gorged  with  blood,  and  in  doing  so  acquire  a 
considerable  size. 

1  Abou  Bekr  Ibn  Bedr.  Le  Ndceri,  translated  by  Perron,  III.,  1860,  p.  94.  — 
Fernando  Calvo.  Lihro  de  Alheyteria,  Madrid,  1765.  —  Blavette.  Accidents  Occa- 
sioniies  par  les  Sanf/suen.  Corresp.  sur  les  Anim.  Domes,  de  Fromage  de  Feugre,  IV., 
1811,  p.  133.  —  J.-B.-C.  Rodet.  Notice  sicr  les  ISangstien,  etc.  Journ,  de  Med.  Veter. 
et  Comparee,  1827,  p.  202.  —  Forthomme.  Observ.  .sur  une  Maladie  Occaalonnie  par 
les  Sangsues,  etc.,  Ibid.,  p.  220.  —  Lemichel.  Soc.  Cent,  de  Med.  V^t^rinaire.  Recueij 
de  Med.  Veter.  Pratique,  1852,  p.  152.  —  Blaise.  Accidents  Occasionn6s  par  les 
Sangsues,  etc.     Journ.  de  Med.  V^ter.  Militaire,  XII.,  1875,  p.  .''.77. 
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Their  presence  is  easily  recognised  when  once  experience  has  shown 
the  accidents  they  occasion  ;  but  to  the  inexperienced,  these  may 
remain  for  some  time  unobserved. 

The  signs  of  the  action  of  the  Leeches  on  some  selected  point  of 
their  habitat,  are  those  of  anaemia  and  slow  internal  haemorrhage.  The 
Horses  become  emaciated,  gradually  lose  their  appetite,  and  are  soft, 
weak,  and  incajpable  of  working  ;  their  hair  is  erect,  the  visible  mucous 
membranes  are  pale,  the  limbs  vacillate,  and,  notwithstanding  every 
care,  death  supervenes  if  the  cause  of  the  trouble  is  not  recognised. 
But  this  is  often  perceived  by  a  more  or  less  abundant  flow  of  blood 
from  the  mouth  or  nostrils,  and  more  especially  during  work.  The 
Leeches,  in  fact,  disgorge  a  portion  of  the  blood  they  imbibe,  and  the 
wound  they  have  produced  also  bleeds  considerably  when  they  quit  it 
tD  fix  themselves  on  another  spot.  When  the  Horse,  Mule,  or  Ox  is  at 
r3st  it  swallows  the  blood  ;  but  when  at  work,  the  bit  in  the  mouth  of 
the  Horse  hinders  deglutition  and  often  keeps  that  aperture  open, 
allowing  the  blood  to  appear  at  the  commissures,  and  to  escape  in  a 
somewhat  abundant  stream  at  times. 

The  mouth  is  then  explored,  and  the  Leeches,  if  fixed  in  that  cavity, 
can  be  seen.  They  are  sometimes  concealed  behind  the  soft  palate. 
(If  they  are  in  the  nasal  cavities,  blood  will  be  noticed  trickling  from 
these,  and  the  animal  occasionally  snorts,  as  if  to  expel  the  Leeches. 
Exploring  the  cavities  by  sunlight  or  a  lamp  will  generally  discover 
them.)  But  as  such  accidents  are  rarely  isolated,  diagnosis  is  rendered 
easy  by  the  analogy  of  the  symptoms. 

When  the  Leeches  are  in  the  pharynx  or  at  the  entrance  of  the 
larynx,  they  induce  such  intense  dyspnoea  that  death  may  ensue  from 
asphyxia. 

The  number  of  Hasmopis  that  may  be  found  in  one  animal — during 
life  or  on  post-mortem  inspection — is  extremely  variable,  and  to  it  their 
obnoxious  action  is  subordinate.  Androvande  states  that  nine  of  these 
Leeches  are  sufficient  to  kill  a  Horse  ;  but  observation  proves  this  to  be 
an  exaggeration.  Blaise  reports  that  when  he  was  at  Constantine, 
Algeria,  in  the  Bardo  quarter,  there  was  not  a  Horse  or  Mule  which 
had  less  than  nine  adult  Leeches  hidden  away  in  its  nostrils,  mouth,  or 
pharynx,  and  he  mentions  two  instances  in  which,  at  autopsies,  he 
found  185  and  192  in  two  animals. 

They  are  extremely  tenacious,  for  Guyon  has  seen  27  still  attached 
to  the  mucous  membrane  twelve  hours  after  the  death  of  the  Ox  which 
they  had  made  their  host ;  and  Megnin^  found,  at  Yincennes,  some  in 
an  Ox  from  Algeria,  which  consequently  must  have  harboured  them 
for  about  eight  days. 

At  the  autopsy,  in  addition  to  the  Leeches,  there  are  usually  re- 
marked  all   the   evidences   of    profound   anaemia   or   asphyxia.     The 

^  M^gnin.     Soc.  Cent,  de  Med.  Vet^r.,  Kecueil  de  MM.  V^terinaire,  1878,  p.  1075. 
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mucous  membranes  are  cedematous,  and  more  or  less  congested,  as 
well  as  showing  ecchymoses,  which  are  red  at  their  circumference,  dark 
in  the  centre,  and  are  traces  of  the  bites. 

It  will  be  seen,  then,  that  in  certain  countries — and  particularly  in 
Algeria — the  Haimopis  are  a  veritable  scourge.  They  cause  a  serious 
loss  among  Cattle,  produce  much  debility  among  Di-omedaries,  and  by 
their  multiphcation  in  the  springs  that  supply  the  watering-places  of 
several  garrisons,  they  cause  much  trouble  to  the  military  authorities — 
rendering  inefficient  at  the  same  time  a  number  of  Horses  and  Mules, 
and  probably  terminating  the  existence  of  some  of  them. 

According  to  the  observations  of  Blaise,  the  Hcemopis  sawjuiswja 
is  not  the  only  species  that  is  to  be  dreaded  as  a  parasite.  In  Algeria 
are  to  be  found,  under  the  same  conditions,  various  kinds  of  Leeches 
that  live  in  watering-places — such  as  the  gray  Leech  (Hirudo  mcdicin- 
alis  Linn.),  the  green  Leech  {H.  officinalis  Sav.),  the  trout  or  dragon 
Leech  (H.  troctina  Johnson),  etc.     (Communicated  note.) 

(In  addition  to  the  parasitic  water  or  amphibious  Leeches  alluded  to, 
there  are  the  numerous  Land-leeches  which  attack  the  Horse,  Ox,  and 
other  animals,  besides  Man.  Among  these,  one  of  the  most  trouble- 
some, perhaps,  is  the  Hcemadipsa  Ceijlonica,  Hirudic  tagalla  or 
Ccylonica,  which,  as  its  name  implies,  is  found  in  the  island  of  Ceylon. 
It  is  only  about  an  inch  long,  and  is  as  thin  as  a  knitting-needle  ;  but 
it  is  very  active  and  bloodthirsty,  pursuing  its  victim  with  rapidity, 
fastening  itself  on  man  or  beast,  and  attaining  double  its  dimen- 
sion when  satiated.  It  is  entirely  teirestrial,  living  amongst  damp 
leaves  and  in  the  jungles  during  the  dry  season,  and  remaining  more 
or  less  quiescent ;  in  the  rainy  season,  however,  it  resumes  its  activity, 
attacking  Men,  Hoi'ses,  Dogs,  and  other  animals  when  they  are  passing 
through  the  woods  and  jungles,  and  even  venturing  out  into  the  open 
gi-ound,  issuing  from  the  grass  and  the  dead  leaves  in  troops.  These 
cause  much  irritation  and  debiHty,  from  the  numerous  bites  they  inflict 
and  the  blood  they  extract,  as  well  as  the  subsequent  hemorrhage. 
'  Horses  are  driven  wild  by  them,  and  stamp  the  ground  in  fury  to 
shake  them  from  their  fetlocks,  to  which  they  hang  in  bloody  tassels. 
The  bare  legs  of  the  palanquin-bearers  and  coolies  are  a  favourite  resort. 
As  their  hands  are  too  much  engaged  to  be  spared  to  pull  them  off,  the 
Leeches  hang  like  bunches  of  grapes  round  their  ankles;  and  I  have 
seen  the  blood  literally  flowing  over  the  edge  of  a  European's  shoe, 
from  their  innumerable  bites. '^ 

A  similar  form,  and  with  like  propensities,  occurs  at  an  elevation  of 
4,000  feet  in  the  Philippine  Islands,  and  others  in  Java  and  Sumatra ; 
and  they  have  been  met  with  at  a  height  of  11,000  feet  in  the  Hima- 
layas. Land-leeches,  with  similar  attributes,  exist  in  Australia,  Japan, 
and  Chili.  So  abundant  are  they  in  some  warm  and  moist  parts  of 
(1  J.  E.  Tennent.     Ceylon  :  An  Account  of  the  Idand,  etc. ;  London,  1859.) 
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the  East,  that  people  and  domesticated  animals  are  sometimes  fatally- 
debilitated  by  the  minute,  but  persistent  blood-lettings.) 

To  detach  Leeches  from  the  mucous  membranes,  several  measures 
are  employed.  When  the  creatures  are  accessible,  they  may  be  re- 
moved by  means  of  forceps,  or  vsrith  the  hand  wrapped  in  a  towel 
(Abou  Bekr)  to  prevent  them  slipping  through  the  fingers.  Some 
people  recommend  their  being  clipped  in  two  wuth  scissors.  A  more 
general  procedure  consists  of  repeated  applications  of  gargles  of 
vinegar  or  salts — common  salt,  sulphate  of  soda,  alum,  etc. — or  merely 
fresh  water  allowed  the  victims  to  drink ;  but,  unfortunately,  it  is  not 
always  easy  to  throw  these  liquids  into  the  pharynx,  where  the  Leeches 
so  often  domicile  themselves.  Blaise  has  successfully  employed  fumi- 
gations of  tar,  tobacco,  or  juniper  berries — repeated  twice  a  day  ;  the 
fits  of  coughing  they  provoke  dislodge  the  Leeches,  which  are  only 
slightly  attached  to  the  mucous  membrane.  Souvigny — cited  by  Blaise 
— employed  an  indiarubber  sound,  one  end  of  which  had  a  piece  of 
sponge  attached  ;  the  latter  was  impregnated  with  ether,  and  pushed 
into  the  pharynx.  (Wine  or  brandy  will  suffice  ;  but  a  solution  of  salt 
is  the  readiest,  perhaps,  at  all  times,  and  may  be  used  for  the  pharynx, 
nasal  fossae,  or  any  other  parts  with  safety. 

For  Land-leeches,  the  same  applications  may  be  employed  for  their 
removal  from  the  skin  ;  while  their  attacks  on  the  limbs  may  be  pre- 
vented by  bandaging  these  with  cotton,  calico,  or  any  other  cheap  and 
convenient  material.) 

When  asphyxia  is  imminent,  tracheotomy  must  be  resorted  to. 

The  anaemia  consecutive  to  the  action  of  the  Leeches  requires  its 
special  and  appropriate  treatment. 

Animals  should  not  be  allowed  to  drink  at  places  infested  by  Leeches ; 
and  when  watered  at  a  river  or  stream,  in  addition  to  being  safe  from 
their  attack,  if  already  invaded  by  them  they  are  soon  relieved,  as  the 
parasites  when  gorged  with  blood  relinquish  their  hold  of  the  mucous 
membrane  as  soon  as  they  can  resume  their  aquatic  life.  The  Arab 
hippiatrist,  Abou  Bekr,  recommends  attaching  a  bag  to  the  Horse's 
head,  through  which  the  water  will  be  filtered  when  the  animal  is 
drinking,  and  through  which  the  Leeches  cannot  pass.  (A  piece  of 
thick  muslin  or  fine  calico  made  into  a  nose-bag,  and  placed  over  the 
nostrils  and  mouth  when  the  horse  is  about  to  drink,  should  answer 
the  purpose.)  But  the  best  course  is  to  clear  the  watering-places  of 
these  pests,  and  to  prevent  their  reintroduction. 

Lemichel  got  rid  of  all  the  Leeches  in  the  garrison  reservoirs  of 
Mustapha,  by  turning  eels  into  them  ;  these  soon  devoured  the  Suctoriw. 
Many  other  kinds  of  fish  would  fulfil  the  same  office. 

Perforated  metal  filters  placed  where  the  water  enters,  can  only  keep 
away  the  larger  Leeches,  as  the  smaller  ones — owing  to  their  tenuity — 
can  pass  through  the  openings,  however  small  they  may  be.     Blaise 
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has  obtained  encouraging  results  with  a  filter  made  of  powdered 
charcoal,  packed  and  compressed,  which  arrested  the  Leeches  ;  but 
the  expense  of  this  method  has  to  be  considered.  Cauvet^  advises 
the  use  of  a  syphon-tube  filled  with  fine  sand,  through  which  the  water 
should  be  made  to  pass  before  it  enters  the  troughs.  This  appears  to 
be  the  most  practical  method  of  any. 


Article  II. — Thrush. 

In  human  medicine  '  this  name  has  been  given  to  a  special  affection 
of  the  buccal  cavity,  characterized  by  the  production  of  a  white  caseous 
substance,  composed  of  the  elements  of  a  vegetable  parasite  —  the 
Oidium  albicans — and  an  epithelial  proliferation,  the  development  of 
which  is  dependent  on  certain  particular  conditions.'^'  The  French 
name  given  to  the  affection — miujuet — is  probably  due  to  the  resem- 
blance of  the  whiteness  of  the  deposits  to  the  flower  of  lily  of  the 
valley. 

Impressed  by  the  analogy  of  situation  and  other  symptomatic 
lesemblances,  veterinary  surgeons  have  applied  the  name  to  several 
diseases  of  the  buccal  cavity  observed  on  Calves,  Foals,  Lambs,  Kids, 
and  Birds,  and  characterized — in  their  evolution — by  the  production 
of  a  white  or  yellowish  deposit  on  various  points  in  that  cavity. 

Notwithstanding  the  identity  in  name,  however,  there  are — in  the 
nature  of  these  affections — great  differences.  We  have  shown^  that, 
from  this  point  of  view,  the  thrush  of  Lambs  and  Kids  cannot  be 
assimilated  with  that  of  Man.  With  regard  to  the  thrush  of  Birds, 
this  is  only  a  local  manifestation  of  psorospermosis,  except  in  some 
rare  cases  which — altogether  different — are  due  to  the  Oidium  albicans. 
We  can,  therefore,  only  deal  here  with  thrush  of  Calves  and  Foals,  on 
the  one  part,  and  that  of  Birds  on  the  other. 

Thrush  of  Calves  and  Foals. — German  authorities — and  particu- 
larly Ziirn-* — describe  a  disease  that  attacks  Foals,  and  especially  Calves, 
either  during  the  suckling  period  or  immediately  after  weaning,  and 
to  which  they  give  the  name  of  Soor,  Kalim,  Maulsclnccimmchen .  In 
France,  this  affection  has  not  been  the  object  of  any  particular  pubHca- 
tion,  and  it  is  scarcely  more  than  superficially  referred  to  in  general 
treatises.  We  will,  therefore,  borrow  from  Ziirn  the  following 
symptomatology. 

Symptoms. — On  the  buccal  mucous  membrane — which  is  more  or 
less  inflamed — are  seen  some  vesicles  which  soon  rupture,  and,  after 

1  D.  Canvet.     Nouv.  EUm.  d' Histoire  Naturelle  Medicak,  2nd.  edit.,  1877, 1.,  p.  351. 

-  Jules  Simon.  Art.  JUvjuet.  Nouv.  Diet,  de  Med.  et  de  Chir.  Pratique,  XXII I., 
1877. 

*  G.  Neumann.  Art.  Mvyuet.  Nouv.  Diet,  de  Med.  de  Cliir.  et  d'Hjg.  Veterinaiie^ 
XIII,  18i>5. 

•*  r.  A.  Ziirn.     Die  Ffanzlkfun  Paradlen,  2td.  tdit.,  Weimar,  1889,  p.  311. 
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discharging  their  contents,  leave  excoriated  surfaces,  on  which  forms 
a  miliary  or  lenticular  membranous  covering.  This  deposit — which 
gradually  extends — is  soft,  1  mm.  or  2  mm.  thick,  and  is  at  first  white, 
then  gray  or  grayish-yellow.  It  can  he  separated  from  the  mucous 
membrane  without  injury  to  this,  as  it  does  not  adhere  to  it.  The 
vesicles  and  deposit  that  succeed  them,  may  be  propagated  to  the 
mucous  membrane  of  the  pharynx  and  oesophagus.  The  affection  is 
often  an  obstacle  to  suction  and  deglutition  in  the  young  animals,  and 
it  is  not  rare  to  see  them  fall  into  a  state  of  extreme  emaciation  that 
may  lead  to  marasmus,  and  eventually  to  death.  An  analogous  disease 
—but  accompanied  by  obstinate  ulcerations — is  also  observed  on  Oxen 
and  Horses. 

Pathological  Anatomy. — Writers  attribute  this  malady  to  the  same 
parasite  that  produces  in  Man — and  particularly  children — the  malady 
bearing  this  name — that  is,  the  Saccliaromijcc.s  albicans  Eeiss  {Oidiuvi 
albicans  Eobin)  ;  and  it  is  the  elements  of  this  parasite  that  constitute 
the  greater  part  of  the  characteristic  deposit  in  thrush. 

This  parasite  was  discovered  on  children  by  Berg,  of  Stockholm,  in 
1844.  A  short  time  afterwards  Gruby  contirmed  the  discovery,  which 
was  not  long  in  becoming  a  definitive  acquisition  to  the  pathology  of 
childhood.  In  1853,  Ch.  Eobin,  in  his  Histoire  Xaturclle  des  Vq/etaiix 
Parasites  (p.  488),  gave  a  complete  description  of  this  Fungus,  and 
placed  it  in  the  genus  Oidinni  Linck,  by  the  name  of  0.  albicans. 

The  designation  Sijriiujospora  Bobini,  proposed  in  1868  by  Quinquaud, 
has  not  been  adopted,  and  that  of  Oidiuvi  albicans  is  giving  place  to 
Saccliaromyces  albicans  suggested  by  Eeiss,  from  the  analogies  in 
development  between  this  Fungus  and  those  clearly  belonging  to  the 
genus  Saccharonvjccs — order  of  Saccharomycetes. 

Nevertheless,  the  researches  of  G.  Linossier  and  G.  Eoux  into 
alcoholic  fermentation  and  the  transformation  of  alcohol  into  aldehyde, 
produced  by  the  Fungus  of  thrush,  as  well  as  the  morphology  of  the 
same  parasite,  have  induced  them  to  remove  it  from  the  Saccharonnjccs 
group,  and  to  ally  it  to  Mucor} 

The  German  authorities  only  furnish  summary  information  on  the 
structure  of  the  parasite  they  have  observed  on  calves,  and  recognise 
in  it  the  characters  attributed  to  the  Fungus  of  thrush  in  children, 
with  the  exception  of  its  dimensions,  which  are  less.  We  will,  then, 
borrow  from  the  work  of  Ch.  Eobin  referred  to  the  classical  descrip- 
tion he  has  given  on  this  subject. 

The  deposits  or  patches  of  thrush  are  composed  of  a  mass  of  inter- 
woven ^Zfl»tc/i^s  and  of  spores. 

The  filaments  are  cylindrical  tubes,  straight  or  curved  in  different 
directions.  Their  average  breadth  is  3  /a  to  4  /a,  rarely  less,  though 
sometimes  5/x;  and  their  length  varies  from  -05  mm.  to  -50  mm., 
•60  mm,  and  even  more,  according  to  the  period  of  their  development. 
Their  borders  are  parallel,  and  their  interior  transparent.     They  are 

1  Linossier  and  Eoux.     Cump.  Rend.  Acad,  des  Sciences,  CX.,  1890,  p.  868. 
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formed  of  elongated  cells,  articulated  end  to  end,  and  generally  20  /x 
long.  They  are  longest  near  the  adherent  extremity,  shortest  near  the 
free  or  sporiferous  end. 

The  adult  filaments  have  one  or  more  ramifications,  which  are  also 
composed  of  cells  equal  in  size  to  those  of  the  filaments,  or  longer  or 
shorter.  At  the  point  of  junction  of  two  contiguous  cells  is  seen  a 
slight  constriction  or  septum,  and  it  is  at  this  point,  or  near  it,  that  the 
ramifications  are  inserted. 

In  the  cavity  of  each  cell  there  are  usually  some  molecular  granules, 
from  1/i  to  2/i,  endowed  with  Brownian  movements.  Certain  filaments 
which  do  not  have  these  granules  have,  instead,  two,  three,  or  four 
oval  cells  with  transparent,  homogeneous  contents  that  Seynes  con- 
siders as  simple  vacuoles  in  the  protoplasm. 

The  originating  or  adherent  end  of  the  filaments,  is  generally  con- 
cealed in  the  centre  of  a  mass  of  isolated  spores,  or  mixed  with 
epithelial  cells.  Nevertheless,  it  can  be  separated,  and  it  is  then 
observed  that  the  first  cell  is  the  prolongation  of  a  spore,  and  that 
there  is  free  communication  between  their  cavities.  Whether  the  fila- 
ment be  multicellular  and  already  ramified,  or  whether  it  is  repre- 
sented by  only  one  or  two  cells,  the  spore  is  always  recognisable.  It 
usually  contains  two  or  three  spherical  granules,  similar  to  those  of  the 
cells.  In  addition  to  the  adherent  germinal  spores,  there  are  of  ten  other 
spores. 

The  free  extremity  of  the  filaments  or  their  ramifications  is  simply 
rounded,  or  expanded  and  formed  by  a  spherical  or  ovoid  cell,  larger 
than  the  preceding  ones — from  which  it  is  distinctly  separated  by  a 
constriction— and  measuring  5 /x  to  7/x.  It  is  sometimes  prolonged  by 
one  or  two  very  minute  cells.  Frequently  those  which  precede  it  are 
ovoid  and  short,  and  give  to  the  iilament  a  varicose  aspect.  The 
expanded  terminal  cells  ai'e  evidently  spores  about  to  be  detached. 

The  spuirs  are  spherical  or  slightly  ovoid,  very  refrangent,  and  con- 
tain a  fine  dust  possessing  Brownian  movements,  and  have  often  one 
or  two  granules  similar  to  those  of  the  filament  cells.  Earely  they 
form  a  short  chaplet  of  two  to  four  elements.  A  certain  number  of 
them  fioat  freely,  but  the  majority  adhere  firmly  to  the  epithelium  of 
the  buccal  mucous  membrane— completely  covering  it  in  a  close  mass, 
and  in  such  a  manner  that  isolated  cells  can  only  be  recognised  by 
their  outline.  If  they  are  imbricated  into  large  patches,  their  margins 
are  sometimes  visible,  the  spores  being  less  abundant. 

We  need  not  stay  to  discuss  the  interesting  questions  that  arise  with 
regard  to  the  Saccliaromyccs  albicans  and  its  relations  to  the  yeasts  on 
the  one  hand  (Reess),  and  to  the  PeniciUium  on  the  other  (Gravitz). 
Suffice  it  to  say  that  the  last-named  authority  has  been  moved  by  an 
exaggerated  appreciation  of  the  pleiomorphism  of  the  Fungi,  and  that 
the  investigations  of  Declaux  have  amply  demonstrated  the  complete 
anatomy  of  the  parasite  of  thrush. 

Diagnosis. — The  diagnosis  of  thrush  does  not  offer  great  difliculties. 
There  might  be  danger — from  a  sanitary  police  point  of  view — in  con- 
founding it  with  aphthous  fever  ;  but  this  error  may  be  easily  avoided 
by  an  attentive  examination.  The  vesicles  of  thrush  are  not  numerous, 
.and  are  rapidly  replaced  by  the  characteristic  deposit ;  while  contagion 
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— never  very  active — only  operates  on  young  animals,  never  involves 
adults  ;  and  there  is  no  lameness,  as  the  feet  are  unaffected.  It  is  true 
that  Hadinger  has  affirmed  the  existence  of  a  Fungus,  very  similar  to 
that  of  thrush,  in  the  aphthous  fever  of  Bovines  ;  he  found  the  para- 
site not  only  in  the  mouth,  but  also  between  the  claws  and  on  the 
udder.  Fleming  has  also  met  with  it  in  the  pustules,  and  Spinola^ 
Hkewise  signalizes  the  presence  of  the  Saccharomyccs  albicans  in  the 
epithelial  layers  of  the  buccal  mucous  membranes  in  aphthous  fever. 
But  the  assertions  of  these  authorities  remain  unsupported,  and  the 
attempted  verifications  have  only  yielded  negative  results.  Hadinger, 
Fleming,  and  Spinola  must  have  mistaken  for  the  Saccharomyccs 
albicans,  some  one  of  those  inferior  Fungi  so  commonly  met  with  on 
damp  surfaces  exposed  to  the  air. 

With  calves  more  or  less  sickly,  there  sometimes  remain  little  clots 
of  milk  at  the  base  of  the  tongue  or  molar  teeth  ;  but  these  should  not 
be  taken  for  the  products  of  thrush,  as  they  are  removed  with  the  greatest 
readiness,  and  the  mucous  membrane  beneath  them  is  healthy,  and  not 
irritated,  shining,  and  red  as  in  thrush. 

Lenglen  has  described  a  disease  in  calves  which  he  calls  '  gangrene 
of  the  mouth,'  and  which  is  a  variety  of  stomatitis.  The  age  and 
seat  of  the  disease  could  alone  occasion  a  mistake,  as  there  is  no 
analogy  between  the  morbid  processes  in  the  two  maladies  ;  and  here, 
also,  the  characteristic  deposit  of  thrush  is  always  absent. 

Prognosis. — Thrush  usually  disappears  spontaneously,  or  by  simple 
treatment.  Nevertheless,  if  it  is  complicated  with  general  internal 
disturbance,  or  if  any  derangement  intervenes  beyond  that  itself  pro- 
duces, the  young  animal  may  succumb  to  these  repeated  attacks. 

Etiology. — The  acidity  of  the  fluids  in  the  mouth  is  one  of  the 
most  favourable  conditions  for  the  development  of  the  parasite.  This 
fact  has  been  established  by  experiment,  as  well  as  by  observation  in 
human  medicine. 

According  to  Ziirn,  the  thrush  of  calves  is  due  to  small  quantities  of 
milk  remaining  in  the  mouth,  in  consequence  of  incomplete  deglutition. 
This  milk,  in  becoming  altered,  is  invaded  by  the  fresh  Oidium  lactis, 
which  gradually  accommodates  itself  to  this  medium,  and  is  finally 
transformed  into  the  Oidium  albicans.  In  other  instances,  gastric  de- 
rangement returns  into  the  mouth  milk  already  swallowed,  and  which 
has  become  acid — consequently  fitted  for  the  development  of  the  spores 
of  the  Fungus  of  thrush ;  and  if  it  remains  for  some  time  in  the  mouth, 
the  parasite  may  establish  itself  there.  Lastly,  during  or  after  wean- 
ing, the  use  of  acid  milk,  or  of  sour  or  altered  gruels,  may  prove  one  of 
the  conditions  for  the  appearance  of  the  malady. 

1   Hadinger.     Amtlicher  Bericht  dtr  II.  Internat.   Congr.   der  Thierjirzte  zu  Wien, 

186.").  (t.  Fleming.     The  Veterinarian,  1869.  —  Spinola.     Annalen  der  Landwiitli- 

bchaft,  1870. 
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This  rational  etiology  is,  however,  altogether  hypothetical.  It  is 
inexact,  also,  so  far  as  the  transformation  of  the  Oidium  lactis  into 
Oidiiim  albicans  is  concerned ;  for  the  observations  of  Seynes^  show 
that  these  two  species  are  separated  by  a  number  of  constant  differ- 
ential characters.  It  is  probable  that  contagion  plays  here  its  part  in 
the  thrush  of  children,  the  two  affections  having  the  same  parasite  as 
their  efficient  cause. 

Treatment.  —  Great  cleanliness  of  dwellings  is  clearly  indicated 
when  thrush  affects  several  animals. 

With  regard  to  the  complications  that  may  arise  in  the  general 
nutrition,  or  in  the  deeper-seated  portions  of  the  digestive  apparatus, 
the  ordinary  therapeutical  indications  must  serve  as  a  giude. 

In  the  treatment  of  the  mouth,  that  cavity  should  be  well  cleansed 
morning  and  evening;  by  means  of  the  finger,  covered  with  a  fine 
piece  of  hnen,  the  patch  of  thrush  should  be  removed  as  gently  as 
possible.  The  mouth  is  to  be  washed  out  by  injections  of  marsh- 
mallow  water,  and  the  diseased  parts  dressed  with  an  appropriate 
medicine — such  as  diluted  vinegar,  solution  of  permanganate  of  potass, 
chlorate  of  potass,  or  sulphate  of  copper — 1  or  2  per  cent.  (Borax 
forms  an  excellent  non-irritating  application  for  thrush.) 

The  Thrush  of  Poultry. — We  know  of  only  two  observations  con- 
cerning true  thrush  in  Fowls — that  is,  due  to  the  Sacchawmyces 
albicans  ;  as  what  is  ordinarily  designated  thrush  is  diphtheria  or 
psorospermosis. 

Of  these  two  observations,  one  is  by  Eberth,-  and  is  also  reported 
by  Ziirn.-'  At  the  autopsy  of  a  very  emaciated  Fowl — which  had  died 
after  violent  convulsions — Eberth  found  on  the  oesophageal  mucous 
membrane,  from  the  middle  of  that  tube  to  the  crop,  several  white, 
but  not  extensive,  deposits,  firmly  adhering  to  its  surface.  The  in- 
ternal surface  of  the  crop  was  covered  by  a  white  layer,  two-thirds  of 
a  milUmetre  thick,  and  similar  to  the  deposit  of  thrush.  Behind  the 
crop,  the  tt'sophagus  had  also  some  more  isolated  patches  of  a  brownish- 
yellow  colour.  The  examination  of  the  layer  similar  to  that  of  thrush, 
proved  it  to  be  composed  of  the  spores  and  filaments  of  the  Saccharo- 
mijces  albicans.  The  spores  were  round  and  4  /^  or  o/z  in  diameter,  or 
oval  and  o  ^  or  6  /a  in  their  largest  diameter.  The  filaments,  which 
were  equally  arborescent,  were  2  /x  to  4  //.  broad. 

The  second  observation  is  due  to  P.  Martin.-*  It  is  relative  to  a 
young  Turkey,  at  the  autopsy  of  which  was  found,  at  the  posterior 
part  of  the  oesophagus,  as  far  as  the  proventiculus,  a  layer  of  thrush, 
showing — to  the  naked  eye  and  by  the  microscope — characters  almost 
identical  with  those  seen  by  Eberth.  There  were,  besides,  pulmonary 
lesions,  which  had  no  evide)it  relation  with  the  parasite.  Martin  un- 
successfully attempted  to  transmit  the  disease  to  two  strong,  healthy 

1  J.  de  Sevnes.     Art.  OkUum.     Diet.  Encyclop.  des  Sc.  Mediciles  (2),  XIV.,  Paris 
1880. 

-  Eberth.  Virch-w's  Archiv,  III.,  p.  528. 

■'  Ziirn.     Die  Kr'tnklititcn  d'.t  Ilauxgejlufjels,  Weimar,  1882.  p.  130. 

■*  P.  Martin.     Jahresber.  d.  Thierarzneischule  in  iluuchen,  1882-1883,  p.  125. 
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Fowls,  by  depositing  on  their  beak  the  specific  products  taken  from  the 
Turkey  that  had  died  of  thrush. 

Ziirn  supposes  that,  in  cases  of  this  kind,  there  is  contagion  from 
the  child  to  the  Fowl  by  the  soup  or  any  other  alimentary  preparation 
which — after  having  been  contaminated  by  the  patient— has  been  given 
to  the  Poultry  ;  and  the  information  acquired  by  Martin  would  seem  to 
prove  that  it  was  in  this  way  the  Turkey  he  observed  was  infected. 

We  have  vainly  endeavoured  to  realize  this  transmission,  by  deposit- 
ing in  the  recesses  of  the  buccal  cavity  of  two  Fowls,  relatively 
massive  doses  of  thrush  material  from  a  child ;  and  we  have  also 
spread  it  on  their  combs,  w^hich  had  been  previously  scrapeil  until 
they  were  nearly  raw  ;  but  nothing  transpired  to  demonstrate  that  the 
parasite  had  been  implanted. 

It  is  necessary,  therefore,  to  admit  a  predisposition  to  the  disease, 
due  to  a  previous  sickly  condition  of  the  Bird.  This  was  the  case  with 
the  Turkey  in  the  second  observation. 

The  diagnosis  of  this  thrush  of  Fowls  is  impossible  when  the  malady 
is  located  in  the  oesophagus  and  crop  ;  but  if  it  occupies  the  buccal 
cavity  and  pharynx,  then  it  is  easily  recognised  by  the  white  deposit 
that  characterizes  it,  and  particularly  if  a  microscopical  examination 
be  made  of  that  deposit. 

The  treatment  consists  in  sponging  the  cavity  with  a  ten  per  cent, 
solution  of  sodium  borate. 

Article  III.— Gutturomycosis  of  Equidse.^ 

Rivolta  has  given  the  designation  of  gutturomycosis  to  an  ulcerative 
affection  of  the  guttural  pouches,  which,  he  asserts,  is  caused  by  a  para- 
sitic Fungus  that  he  has  named  Giitturoviyces  equi.  This  disease, 
which  he  observed  on  two  Horses,  has  since  been  seen  in  a  Horse  and 
Mule  by  Bassi,  who  entirely  adopts  the  views  of  Rivolta  with  regard 
to  it. 

In  the  three  Horses,  the  symptoms  were  those  of  a  paralytic 
dysphagia.  At  the  autopsy,  there  was  found  pulmonary  hepatization 
and  gangrenous  pneumonia,  due  to  the  passive  introduction  of  food 
into  the  trachea.  The  ulcer  occupied  the  bottom  of  the  guttural  pouch 
— that  is,  the  portion  situated  in  the  stylo-condyloid  space,  as  far  as 
the  point  where  the  mucous  membrane  is  doubled.  The  irritation,  in 
extending  to  the  ninth  pair  of  nerves,  had  led  to  paralysis  of  the 
pharyngeal  muscles.  The  ulcer  had  the  characters  of  a  glander  lesion, 
and  on  the  crusts  on  its  surface  were  found  numerous  elements — 
mycelia,  conidia,  and  spores — of  a  Fungus  closely  related  to  the  Asper- 
gillus, if  not  identical  with  these  moulds. 

The  Mule  had  been  suffering  from  epistaxis,  and  succumbed  at  last 
to  a  violent  nasal  haemorrhage.  The  ulcer  —  situated  in  the  right 
guttural  pouch — had  involved  the  internal  carotid  artery.  It  showed 
the  same  cryptogamic  elements  as  were  found  in  the  three  preceding 
cases. 

These  four  observations  are  insufficient  to  establish  the  parasitic 
nature  of  such  ulcers.  As  Railliet  has  remarked,  there  is  reason  to 
believe  that  the  development  of  the  parasite  is  only  a  secondary  and 

1  Rivolta.  Dei  Parasniti  Vegetali.  Turin,  1873.  —  K..  Bassi.  II  Medico  Veteri- 
nario,  XXVIII.,  1881,  p.  97.  —  A.  Railliet.     Archives  Vet^rinaires,  VI.,  1881,  p.  347. 
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altogether  accessory  phenomenon.  The  essential  fact  is  the  ulceration, 
and  certain  details  given  excite  a  suspicion  as  to  its  glanderous  nature, 
which,  in  fact,  in  one  case  can  scarcely  be  doubtful.  Test  inoculations 
should  have  been  practised,  in  order  to  establish  whether  these  were 
really  cases  of  gutturomycosis,  properly  speaking,  or  a  glanderous 
locaiization  in  the  guttural  pouches. 

Article  IV.— Diphtheria  of  Fowls. 

We  have  already  seen  (p.  268)  that  the  cutaneous  psorospermosis  of 
Fowls — the  epitlwlioma  contagiosum  of  the  comb,  wattles,  or  other 
parts  of  the  head,  which  prevails  principally  among  Poultry  and 
Pigeons — may  reach  the  commissures  of  the  mouth,  and  enter  the 
buccal  cavity,  localizing  itself  chiefly  in  the  lingual  canal.  These 
psorospermic  nodules  are  more  especially  noted  in  young  Birds.  The 
beak  of  the  Bird  attacked  is  sometimes  very  much  deformed  by  the 
malady,  and  the  prehension  of  food  is  consequently  rendered  difficult. 
Eecovery  may  occur  spontaneously,  if  the  parasitic  nodules  are  few  in 
number  and  are  wide  apart.  In  the  contrary  cases,  the  malady  pro- 
gresses, obstructs  the  nostrils  and  mouth,  and  more  or  less  rapidly 
induces  fatal  marasmus. 

This  affection  is  often  complicated  with  white,  firm  or  defluent 
patches,  which  invade  the  whole  of  the  buccal  cavity ;  at  the  same 
time  the  mouth  is  fcetid  and  slimy.  Depression,  emaciation,  and  in- 
appetence  bring  on  death  within  a  variable  period.  It  is,  then,  a  kind 
of  diphtheria,  the  nature  of  which  is  the  subject  of  very  diverse 
opinions.  It  is  probable  that,  under  the  name  of  dijjhtheria,  three  or 
four  affections — differing  in  their  causes,  but  having  the  closest  symp- 
tomatic analogies — have  been  included.  Not  long  ago,  in  fact,  it  was 
a  microbic  affection  which  was  assimilated  with  the  diphtheria  of 
Man  ;  but  it  is  due  to  a  different  microbe,  as  numerous  investigations — 
and  especially  those  of  Colin,  Koux  and  Yersin,  etc. — have  demon- 
strated. 

Eivolta  and  Delprato^  class  the  parasites  that  produce  this  diph- 
theritic affection  with  the  Coccidia.  They  are  developed  in  the  epi- 
thehal  cells,  and  when  mature  their  shell  ruptures,  and  the  spores 
— 2)seudo-navicellcB — become  the  embryonic  Coccidia:  protoplasmic 
masses  which,  owing  to  their  amoeboid  movements,  are  capable  of 
passing  through  the  layers  of  epithelium.  On  arriving  in  the  young 
cells,  they  install  themselves  in  the  midst  of  their  protoplasm,  grow 
there,  and  assume  the  form  of  granules — at  first  discoid,  then  globular, 
shining  and  homogeneous.  In  their  interior  are  developed  the  new 
spores,  which — by  the  same  mode  of  propagation — continue  the  exten- 
sion of  the  disease. 

The    same    authorities  have  described   another   form   of    croupous 

^  Rivolta  and  Delprato.     L'Omitojatria.     Pisa,  1881,  pp.  2.5,  32. 
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angina  observed  in  pullets  and  young  Pigeons,  and  which  is  due  to 
flagellate  Infusoria.  These  Infusoria — Monoccrcomonas  ijallbue  Eiv. — 
are  round  or  discoid  homogeneous  bodies,  of  a  pale  tint,  from  14  fi  to 
25  /x  in  length  and  5  /x  to  7  /x  in  breadth.  One  of  their  extremities  is 
obtuse,  and  bears  a  flagellum  as  long  as  the  body  ;  the  other  extremity 
— which  is  acute — is  furnished  with  three  flagelli  united  at  their  base. 
They  move  in  every  direction,  from  the  action  of  these  flagelli. 

The  presence  of  these  Flagellata  coincides  with  white  or  yellowish- 
white,  lumpy,  punctiform  or  irregularly  elongated  spots,  having  some- 
times the  dimensions  of  a  grain  of  millet  or  vetch,  which  are  dis- 
seminated on  the  mucous  membrane  of  the  pharynx,  oesophagus,  crop, 
and  at  times  on  the  palate,  the  base  of  the  tongue  and  the  lingual 
canal.  They  are  formed  of  epithelial  cells,  leucocytes,  haimaties,  and 
a  granular  matter ;  and  among  these  elements  there  move  thousands 
of  these  Infusoria.  Beneath  the  spot  or  patch,  the  mucous  membrane 
is  hyperaemic. 

This  affection  may  cause  death  by  inappetence  and  inanition.  It  is 
distinguished  from  diphtheria  by  the  fact  that  the  exudate  is  only 
shghtly  adherent  to  the  mucous  membrane,  and  is  therefore  easily 
detached  from  it;  and  it  is  also  diffused  in  the  mouth,  pharynx, 
oesophagus,  etc. 

Pfeiffer  has  made  analogous  observations.^  He  allies  these  Flagel- 
lata with  the  TricJiomas,  and  allows  them  only  two  flagelli — one  at 
each  pole.  He  states  that  in  the  pathological  tissues  in  which  they 
are  retained,  they  may  lose  their  mobility,  assume  an  amoeboid  condi- 
tion, the  encysted  form,  and  even  that  of  round  cells.  They  may  then 
be  mistaken  for  the  Coccidia  of  epithelioma  contagiosum.  Pfeiffer 
thinks  that,  in  diphtheria,  the  presence  of  a  bacillus  is  secondary,  and 
is  only  manifested  when  the  epithelium  has  been  dispersed  by  the 
previous  action  of  the  Flagellata. 

Cornil  and  Babes-  are  of  the  contrary  opinion.  They  consider  the 
part  played  by  the  Flagellata  as  problematical,  as  the  life  of  these 
parasites  is  ephemeral ;  they  die  after  being  multiplied  for  a  few  days 
in  culture  broth,  at  the  temperature  of  the  body.  In  the  false  mem- 
branes of  diphtheria,  they  are  always  accompanied  by  the  bacilli 
described  'by  Loffler  in  this  affection  of  Birds,  and  are  not  discovered 
in  the  Babbits  to  which  the  malady  has  been  conveyed  by  inoculation. 
These  authorities  describe  the  Flagellata  as  scarcely  distinct  from 
leucocytes  when  they  are  examined  at  rest  or  dead ;  they  are  not 
coloured  by  picro-carminate  of  ammonia,  and  after  staining  by  methyl- 
violet  appear  as  round  or  irregular  hyaline  bodies,  having  sometimes 
fine  striae  a  little  coloured  on  their  surface.     They  are  provided  with 

^  L.  Pfeiffer.      Beitrdf/e  znr  Keiminisa  der  Pathofjtnen   Greijarinen.      Zeitschr.    f. 
Hygiene,  V,  Heft  3,  1889.  ~  Idem.     Die  Protozoen  als  Krankhtitserreger,  1890,  p.  79. 
2  Cornil  and  Babes.     Les  Bacteries,  3rd  edition,  II.,  1890,  p.  84. 
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two,  three,  or  four  fiagelli  at  one  pole,  and  only  one — which  is  not 
constant — at  the  other  pole. 

The  various  diphtheritic  affections  of  Birds  often  extend  farther, 
reaching  the  other  parts  of  the  digestive  and  respiratory  canals.  They 
usually  cause  death,  and  generally  appear  in  an  epizootic  form  in 
poultry-yards  and  pigeon-houses. 

Treatment^  has  no  chance  of  success,  unless  the  disease  has  not  got 
beyond  the  first  section  of  the  digestive  canal.  Then  the  false  mem- 
brane should  be  delicately  removed,  and  the  diseased  surfaces  touched 
with  one  of  the  numerous  caustics  at  our  disposal.  The  employment 
of  the  oil  of  turpentine  has  been  warmly  recommended.  Thomassen 
advises  washing  the  exposed  sores  with  a  2  per  cent,  solution  of  boric 
acid,  and  then  to  powder  them  three  or  four  times — -at  intervals  of 
forty-eight  hours — with  a  thick  layer  of  flowers  of  sulphur.  Cadiot  and 
Mauri  have  obtained  good  results  with  Van  Swieten's  fluid.  Disinfec- 
tion of  the  invaded  dwellings,  and  isolation  of  the  affected  creatures, 
are  measures  of  the  first  necessity. 

It  is  necessary  to  include  with  the  preceding  affections,  another 
malady  of  mycosic  origin  that  attacks  young  Pigeons,  and  may  co-exist 
with  diphtheria.  Its  importance  has  been  indicated  by  Dieulafoy, 
Chantemesse  and  Widal,  at  the  International  Congress  of  Medical 
Science  at  Berlin  in  1890.-  The  creatures  attacked  by  this  mycosis 
olfer  lesions  which  sometimes  remain  localized  in  the  buccal  cavity,  but 
most  frequently  become  generalized  in  the  lungs,  liver,  and  more  rarely 
in  the  oesophagus,  intestine,  and  kidneys.  The  localized  lesion  in  the 
floor  of  the  mouth  takes  the  form  of  a  white  nodule,  apparently 
caseous,  from  the  size  of  a  pea  to  that  of  a  small  nut.  In  the  lungs 
it  appears  as  miUary  tubercles,  sometimes  transparent,  sometimes 
opaque — isolated,  disseminated,  or  agglomerated  in  caseous  masses 
like  the  tubercles  of  Laennec.  These  tumours  do  not  contain  the 
bacilli  of  tuberculosis,  but  in  their  centre  is  the  mycelium  of  a  Fungus, 
which  cultivations  demonstrate  to  be  the  Aspergillus  fumigatus 
Fresenius. 

This  mycosis  is  related  to  those  which  have  been  so  often  observed 
in  Birds,  and  of  which  we  will  treat  a  propos  of  the  diseases  of  the 
air-passages.  It  has  been  already  seen — in  the  buccal  form — in  the 
Fowl,  by  Eivolta  and  Delprato  ;  and  its  localization  about  the  beak  of 
the  Pigeon  gives  it  special  importance.  According  to  Dieulafoy, 
Chantemesse  and  Widal,  the  '  crammers  of  pigeons  '  probably  owe  to 
contagion  the  chronic  disease  of  the  lungs  with  which  they  are  for  a 
long  time  affected.     In  certain  establishments  in  Paris,  these  men  feed 

^  Cagny,  Meornin,  Cadiot.     Bull,  de  la  Soc.  Centr.  de  Med.  Veterinaire,  1889,  p.  419. 
-  Dieulafoy,  Chantemesse  and  Widal.    Pseudo-tuberculone  Mycosique.     Arch.  Gener. 
de  Medecine,  CLXVL,  1890,  p.  496. 
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daily  several  thousands  of  Pigeons,  filling  their  mouths  with  a  mixture 
of  water  and  grains,  then  applying  their  own  lips  to  the  open  bill  of 
the  creatures,  in  order  to  blow  down  a  portion  of  this  mixture.  It  is 
probable  that  they  in  this  way  derive  the  germs  of  the  Aspergillus, 
either  from  the  surface  of  the  grains  with  which  they  fill  their  mouths, 
or  from  direct  contact  with  the  buccal  tumour  of  the  Pigeons.  Culture 
and  inoculation  experiments  made  with  the  expectorations  of  the 
diseased  '  crammers  '  confirm  this  explanation. 


CHAPTEE  II. 

PARASITES    OF    THE    (ESOPHAGUS    AND    STOMACH. 

In  the  stomach  of  the  different  domesticated  animals,  Worms  may  be 
found  which  come  into  it  from  the  intestine — their  ordinary  habitat, 
and  where  they  are  agglomerated.  These  are  more  particularly  the 
x\scarides  and  the  Taeniae. 

Various  Infusoria  are  more  especially  located  in  the  oesophagus  and 
stomach,  as  well  as  Trematodes  —  Distoma,  Ccplialogonimus,  and 
Amphistoma,  Nematodes,  and  the  larvae  of  the  CEstridas  ;  the  latter  are 
special  to  the  Equidae.  The  Nematodes — the  majority  of  which  are 
lodged  in  sub-mucous  tumours  in  the  oesophagus,  stomach,  or  intestines 
—  belong  to  four  families  only  :  Strongylides,  Trichotrachelides, 
Filariades,  and  Gnathostomides  (see  p.  325).  There  are :  1.  In  the 
Strongylides,  various  species  of  Strongylus,  Ollulanus,  Phijsaloptera. 
2.  In  the  Trichotrachelides,  the  Trichosoma.  3.  In  the  Filariades,  the 
Spiroptera,  Dispkaragus,  Hi/strichis,  and  Tropisurus.  4.  In  the 
Gnathostomides,  the  Gnatliostovia. 

Of  these  diverse  genera,  only  tv^o— Strongylus  and  Spiroptera — have 
representatives  in  the  oesophagus  of  a  large  number  of  Mammalia  and 
Birds  ;  the  diagnoses  of  them  may  advantageously  be  dealt  v^^ith  here. 
The  others  being  found  in  limited  groups,  it  will  be  preferable  to  ex- 
amine them  when  treating  of  the  hosts  in  which  they  are  found. 

The  Strongles  {Strongylus  Miiller)  have  the  mouth  nude  or  encircled 
by  papillae,  and  the  esophagus  more  or  less  abruptly  dilated  in  its 
posterior  part.  The  males  have  a  caudal  sac  usually  bi-,  tri-,  or  multi- 
lobular, and  sustained  by  the  ribs  ;  there  are  two  equal-sized  spiculae. 
The  vulva  is  situated  in  the  posterior  moiety  of  the  body. 

The  Spiropteres  {Spiroptera  Eud.)  have  an  elongated  body,  though  it 
is  much  less  so  than  that  of  the  Eilariae,  from  which,  otherwise,  they 
differ  but  little  except  in  their  habitat;  the  tail  of  the  males  is  rolled  up 
in  a  spiral  manner,  and  furnished  with  membraneous  wings ;  there  are 
two  straight  spiculae ;  and  the  vulva  is  more  or  less  distant  from  the 
mouth. 
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Akticle  I.— Parasites  of  the  (Esophagus  and  Stomach  of 
Equidae. 

The  only  parasites  which  belong  almost  exclusively  to  the  stomach 
of  the  Equidae  are  the  Nematodes  and  the  larvie  of  the  ffistrides. 

A,  Nematodes. — Four  species  have  been  described  :  two  Strongles  and 
two  Spiropteres. 

1.  Strongle  of  Axe  (Stromjylus  Axel  Cobbold). — ^A  small  filiform 
worm,  gradually  enlarging  posteriorly,  mouth  nude ;  the  male  is 
furnished  with  three  (?)  unequal  spicuhc,  and  is  6  mm.  long,  the  female 
being  8  mm.  The  tail  of  the  latter  is  abruptly  contracted  to  a  narrow 
))oint,  and  is  conical.  This  Worm  was  found  at  the  Royal  Veterinary 
College,  London,  in  tumours  on  the  gastric  mucous  membrane  of  an 
Ass.     Its  presence  does  not  give  rise  to  any  appreciable  symptom. 

2.  Strongle  minusculus  {Stromjyliis  teimis.sinais  Mazzanti). — Mouth 
nude,  and  behind  it  four  papilUe.  Male  :  body  gradually  thicker 
behind,  2-5  mm.  long;  caudal  pouch  bilobate,  the  ribs  being  joined  for 
the  greater  part  of  their  length,  each  terminating  in  two  short  branches, 
the  external  posterior  of  which  is  divided  ;  two  equal  spiculno.  Female  : 
body  filiform,  and  3  mm.  to  5  mm.  long  ;  vulva  situated  towards  the 
posterior  sixth.  Ova  ovoid,  and  70  /j.  long,  30  ji  broad.  This  worm  has 
been  found  by  Mazzanti  in  the  mucous  membrane  of  the  right  sac 
of  the  stomach  of  an  old  Horse.  It  might  be  mistaken  for  the  pre- 
ceding.^ 

3.  Spiroptera  megastoma  (Eud.). — Body  white,  and  equally 
attenuated  at  both  extremities.  The  cephalic  portion  is  separated  from 
the  remainder  of  the  body  by  a  constriction,  and  is  provided  with  four 
thick,  horny  lips,  the  two  lateral  of  which  are  small,  one  dorsal  and 
another  ventral  being  broader,  the  latter  bearing  a  papilla  on  the  lateral 
border.  The  mouth  is  continued  by  an  infundibuliform  pharynx. 
Male:  7  mm.  to  9  mm.  long;  tail  obtuse,  rolled  in  a  spiral  manner, 
and  bearing  two  lateral  wings,  each  sustained  by  four  pre-anal  and  one 
post-anal  papilkc ;  two  unequal  spicule.  Female  :  11  mm.  or  12  mm. 
long ;  tail  straight  and  obtuse ;  vulva  situated  towards  the  anterior 
third  of  the  body.  Ova  oblong,  almost  linear,  and  hatched  in  the  body 
of  the  female. 

The  Spiropteral  tumours  are  usually  found  in  the  right  sac  of  the 
stomach  of  the  Horse.  They  form  round  prominences,  the  volume  of 
which  varies  from  that  of  a  small  nut  to  a  fowl's  egg.  Their  colour  does 
not  differ  from  that  of  the  adjacent  parts,  and  they  are  firm  in  consist- 
ence. They  have  on  their  summit  one  or  more  perforations  that  com- 
municate with  the  irregular  cavities  into  which  they  are  hollowed.  By 
pressure  on  these  tumours,  a  grayish  matter,  as  well  as  the  worms 
they  contain,  is  extruded. 

These  tumours  are  situated  between  the  mucous  and  muscular  layers 
of  the  stomach,  and  are  the  product  of  the  irritation  set  up  in  the  sub- 

1  Mazzanti.     II  Moderno  Zooiatro,  II.,  1891,  p.  187. 
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mucous  connective  tissue  by  the  worms.  AndraP  considered  them  as 
due  to  a  pathological  dilatation  of  the  glands  of  the  stomach,  the  orifices 
of  which  correspond  to  their  perforations,  and  have  served  for  the 
entrance  of  the  Spiropteres  ;  while  Ercolani'-^  more  correctly  imagined 
that  these  perforate  the  mucous  membrane,  in  order  to  introduce  them- 
selves beneath  it. 

When  the  tumours  are  old  their  contents  are  concrete,  their  walls 
are  fibrous,  and  they  have  the  consistency  of  cartilage.  In  them  are 
found  dead  worms  or  their  debris,  or  purulent  matter  if  the  worms 
have  evacuated  them  for  a  long  time. 

a 

A  C  . 


Fig.  120. — Spiroptera  Megastoma. — Railliet. 


A,  male  and  female,  natural  size  ;  B,  cephalic  extremity,  lateral  view,  magnified  100 
diameters  ;  C,  caudal  extremity  of  the  male,  lateral  view,  magnified  50  diameters. 

Valenciennes'^  found  these  verminous  tumours  in  11  Horses  out  of 
25.  They  were  most  frequent  in  the  month  of  June  ;  and  Ercolani 
made  the  same  remark.  The  mode  of  introduction  of  these  Spiropteres 
is  not  known,  nor  yet  whether  they  multiply  in  the  tumours  or  submit 
to  migrations. 

The  presence  of  these  tumours  does  not  seem  to  cause  any  disturb- 
ance in  the  functions  of  the  stomach,  but  they  might  hinder  the  passage 
of  the  alimentary  matters  if  they  were  m  large  numbers  in  the  vicinity 
of  the  pylorus  (Railliet). 

4.  Spiroptera  microstoma  (Schn.). — This  differs  from  the  preceding 
species  by  its  greater  size — male,  10  mm.  to  12  inm.  ;  female,  12  mm. 
to  17  mm. — by  the  absence  of  the  constriction  behind  the  cephalic 


^  Andral.  Note  Kur  iine  Alteration  des  FoUkuhs  Miiqueux  de  VEstomac  chez  It 
Chtval.     Journ.  de  Med.  Veter.  et  Comparative,  182(5,  p.  391. 

-  J.  B.  Ercolani.  Ohncrrationa  »ur  In  Sph-optire  Jlei/astome  du  Cheval.  Giornale  di 
Veterinaria,  etc.  Translated  by  Prange  in  the  Recueil  de  M^d.  Vet^rinaire,  185-3, 
p.  451. 

^  Valenciennes.  Siir  des  Tumeurs  Verminensex  de  I'Estomac  du  Cheval.  Comp. 
Rend,  de  I'Academie  des  Sciencep,  XVII.,  1843,  p.  71. 
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extremity  ;  only  two  lateral  lips  in  the  form  of  a  hatchet ;  two  un- 
symmetrical  post-anal  papilliE  on  each  side  of  the  male.  The  ova  are 
hatched  in  the  uterus  of  the  female. 

C.  Bailleti  has  often  found  these  Worms,  in  somewhat  large  numbers, 
in  the  stomach  of  the  Equidae.  When  that  organ  is  examined  im- 
mediately after  death,  its  contents  appear  to  be  affected  by  a  very 
pronounced  undulatory  movement,  due  to  the  action  of  these  entozoa 
in  every  direction.  They  sometimes  have  the  head  engaged  in  the 
glands  of  the  mucous  membrane  in  the  right  sac.  Railliet  has  on  several 
|ii|||||in||i|i{lii J(  iiilji'i    mill  nil      II   lip  I  ili{Plliyiillllli|li1[lilliiif|wi|  I 


Fig.  127. — Spiropteres  and  larvae  of  the  CEstrus  in  the  Stomach  of  a  Horse. — Railliet. 
Sp,  Tumours  of  the  Spiroptera  ^iw/astom  developed  in  the  right  sac  ;  O,  orifices  of 
these  tumours  ;  L,  larvae  of  the  Gastrophilus  equi  fixed  on  the  mucous  membrane  of  the 
left  sac  ;  A,  alveoli  of  insertion  of  the  larvae  of  the  Gastrophilus  hwmorrhoidalis,  which 
have  left  the  stomach  (one-half  the  natural  size). 

occasions,  in  summer,  observed  extensive  ulcers  on  the  gastric  mucous 
membrane  of  Asses  killed  at  the  Alfort  Veterinary  School,  and  which 
were  the  hosts  of  large  numbers  of  these  parasites. 

Miiller  has  found  in  an  old  Horse,  scutated  Spiropteres  [Spiroptera 
scittata)  lodged  in  the  epithelium  of  the  oesophagus.  This  parasite 
will  be  noticed  when  dealing  with  those  of  the  a3Sophagus  of  the  Ox 
and  Pig. 

B.  Larv^  of  the  CEstrus  gastricoles. — The  most  common  para- 
sites of  the  stomach  of  the  Horse  are  the  larvai  of  the  (Estrides  (see 
p.  44).  By  reason  of  their  habitat,  they  constitute  the  Oestrus  gastri- 
coles—Chylivorous  of  Bracy-Clark — and  all  belong  to  the  genus  Gastro- 
philus (Leach),  the  result  of  doubling  the  genus  CEstrus  of  Latreille. 

The  Gastrophiles  are  included,  according  to  Brauer,-  in  the  group 

1  C.  Baillet.  Art.  Helminthes.  Nouv.  Diet.  Prat,  de  Med.  de  Chir.  et  d'llyg. 
V^t^rinaires,  VIII.,  1866,  p.  561. 

2  Fr.  Brauer.     Monographic  der  (Estrideu,     Vienna,  1863. 
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whose  wings  have  not  a  transverse  terminal  nervure,  the  fourth  longi- 
tudinal nervure  extending  to  the  posterior  border.  In  the  perfect  state 
the  body  is  woolly  ;  the  abdomen  is  not  pediculated ;  the  style  of  the 
antennae  is  nude  ;  the  buc- 
cal organs  are  rudimentary ; 
the  palpi — lying  in  the  buc- 
cal fossette — are  small  and 
globular  ;  the  proboscis  is 
non-protractile,  and  little 
distinct  ;  the  chjtera  are 
small,  have  long  cilia,  and 
do  not  cover  the  balancers. 
Examined  in  their  third 
stage  of  development,  the 
larvce  are  found  to  have 
two  pairs  of  jaws ;  curved 
mandibuli,  called  buccal 
hooks,  and,  between  these, 
straight  horny  maxillae. 
The  posterior  extremity  of 
the  body  is  broader  than  the 
anterior,  and  is  straight  and 
truncated.  The  stigmates 
— carried  on  the  last  seg- 
ment— are  concealed  in  a 
cavity  that  opens  externally 
by  a  transverse  slit,  situated 
between  the  chitinous  ar- 
cades. The  anterior  stig- 
mates are  imbedded,  and 
invisible  externally.  The 
antennae  only  carry  one 
ocelliform  point. 


Fig.  128. 


-Spiroptera  microstoma. - 
Railliet. 


-Xeumann  and 


A,  male  and  female,  natural  size  ;  B,  cephalic 
e.xtremity,  raagnitied  100  diameters  ;  C,  caudal 
extremity  of  the  male,  lateral  view,  magnified  50 
diameters. 


Brauer  has  described  eight  species  of  Gastrophiles,  the  majority  of 
which  have  been  found  in  the  larval  condition  in  the  stomach  of  the 
Equidae  : 

1.  Gastrophilus  equi 
Fabr.,  a  common  species  in 
Europe  and  North  America. 

2.  G.  hcemorrhoidalis 
Linn.,  spread  throughout 
Europe  and  North  America. 

3.  G.  ^;cco/-«??i  Fabr., 
common  to  Europe. 

4.  G.  nasalis  Linn.,  found  also  in  Europe  and  in  Nova  Scotia. 

5.  G.  flavipes  Oliv.,  the  larvae  of  which  inhabit  the  stomach  of  the 
Ass  in  Southern  Europe  and  North  Africa. 

6.  G.  inermis  Brauer,  an  Austrian  species,  the  larva  of  which  is 
unknown. 


Fig.  129. 


diameters. — Kailliet,  inedited. 
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7.  G.  lativcnfris  Low,  found  in  Eussia ;  its  larval  life  has  not  been 
ascertained. 

8.  G.  nigricornis  Low,  inhabits  Bessarabia. 
We  have  only  to  consider  the  first  five  species. 

1.  Gastrophilus  of  the  Horse  (G.  equi  Fabr.,  Gastrus  or  CEstrus 
eqid,  the  Breeze  or  Horse-bee  of  Britain). — A  woolly  insect  with  a 
fawn-coloured  face,  covered  with  a  white  silky  down  ;  forehead  fawn- 
coloured,  the  posterior  part  having  black  hairs  ;  antenna)  rust-coloured  ; 
thorax  sometimes  entirely  covered  with  reddish  hairs,  and  most 
frequently  having  a  black  transversal  band.  The  abdomen  is  of  a 
yellowish-brown  or  ferruginous  tint,  with  irregular,  denticulated, 
brownish-gray,  and  more  or  less  dark  spots.  The  wings  are  trans- 
parent, and  have  in  their  middle  a  transverse  smoky  band,  their 
posterior  extremities  having  two  points  of  the  same  tint.  The  posterior 
extremity  of  the  male  is  obtuse ;  but  the  abdomen  of  the  female  is,  on 
the  contrary,  extended  as  a  long  oviscapt,  which  is  doubled  under  that 
region  when  at  rest.  Length  —  not  including  the  oviscapt  of  the 
female — 12  mm.  to  14  mm. 


Fig.  130.  —  Gasfrophiliis  equi,  natural  size. 
A,  female,  dorsal  view ;  B,  the  same  in  profile  ;  C,  male,  dorsal  view. 

This  species  is  the  most  important  of  those  we  have  to  describe. 
It  is  found  throughout  Europe,  and  also  in  Africa — Egypt,  Nubia,  Cape 
of  Good  Hope — in  Asia,  and  in  North  America.  Macquart  states  that 
it  is  likewise  found  in  the  Canary  Islands.  (It  is  less  common  in 
Britain  than  on  the  Continent  of  Europe.) 

It  exists  in  the  perfect  state  from  June  until  October,  but  particularly 
in  August.  During  the  warmest  hours  of  the  day,  the  female  flies 
l)uzzing  about  Horses,  Asses,  and  Mules,  balancing  itself  with  the 
oviscapt  directed  downwards  and  forwards ;  it  hovers  for  a  few 
seconds  over  the  place  where  it  seeks  to  deposit  its  eggs,  drops  an 
egg  upon  it  and  immediately  flies  away  ;  but  it  soon  returns,  lays  a 
second  egg,  and  repeats  the  operation  so  often  that  hundreds  of  eggs 
may  be  found  on  the  same  Horse,  which  does  not  appear  to  be  dis- 
turbed by  the  performance.  The  ova  are  observed  on  various  regions, 
but  the  insect  prefers  the  anterior  limbs — particularly  ihe  fore-arms — 
and  the  knees  and  shanks  (parts  most  accessible  to  the  Horse's 
tongue). 

The  ova  of  the  Gastrophilus  of  the  Horse  are  yellowish-white  in 
colour  and  conical  in  shape,  being  1'25  mm.  long;  they  are  transversely 
striated,  and   provided  at  the   larger  extremity  with  an   operculum, 
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which  is  obHquely  truncated.  They  adhere  to  the  hairs  by  their 
narrow  end,  in  the  same  manner  as  the  '  nits  '  of  the  Louse,  by  means 
of  a  viscid  matter  that  is  deposited  with  them ;  their  wide  end  remains 
pendent.  They  are  hatched  in  a  few  days — 4  or  5  according  to  Bracy- 
Clark,  20  to  25  according  to  the  observations  of  Joly  ;i  the  operculum 
becomes  detached,  being  pushed  up  by  the  larva,  which  is  very 
vivacious,  and  begins  to  crawl  on  the 
skin,  causing  a  shght  itching  which  im- 
pels the  Horse  to  lick  the  place.  The 
larvae  in  this  way  are  introduced  into  the 
digestive  apparatus,  and  the  majority 
fix  themselves  on  the  mucous  membrane 
of  the  stomach  by  means  of  their  buccal 
hooks,  the  head  plunged  deeper  and 
deeper  into  an  alveolus  ,  that  is  formed 
under  the  influence  of  the  irritation  due 
to  their  presence.  They  subsist  on  the 
inflammatory  products  secreted  by  this 
small  wound  in  the  mucous  membrane. 


Fici.  131.— Eggs  of  the  Gastvo- 
jihilus  equi,  fixed  on  hairs. 
On  the  hair  B  is  seen  a  larvule 
which  has  just  been  hatched. 


On  its  exit  from  the  egg,  the  larva 
(or  '  hot ')  is  very  long  and  fusiform,  and 
has  thirteen  rings  or  segments,  the  first 
of  which  are  difficult  to  distinguish.     The 

cephalic  segment  has  two  antenna?,  two  buccal  hooks,  a  circle  and  a 
fasciculus  of  movable  spines — directed  backwards  like  the  hooks — and 
situated  immediately  in  front  of  the  second  ring.  Similar  spines  are 
present  on  the  posterior  border  of  the  nine  segments  succeeding  the 
first ;  but  the  last  two  segments  are  destitute  of  spines.  The  thirteenth 
segment  has  at  its  free  extremity  two  lips,  between  which  are  pro- 
jected— from  time  to  time — two  retractile  trachea;. 

After  the  second  moulting — the  third  staije — the  larvce  are  not  so 
thick  at  their  anterior  extremity  as  behind,  where  the  body  is  per- 
pendicularly truncated.  The  integument  is  smooth  and  rigid,  and 
does  not  readily  wrinkle.  There  are  only  eleven  segments,  which  are 
more  convex  on  the  dorsal  than  the  ventral  surface.  The  cephalic 
ring  has — behind  the  antenna;  and  the  buccal  organs — several  series, 
of  spinous  prominences  which  are  very  small  and  curved.  From  the 
second  to  the  eighth  inclusively,  each  ring  has — towards  the  anterior 
border — a  double  row  of  spines,  also  directed  backwards,  those  of  the 
first  row  being  much  stronger  than  those  of  the  second.  The  ninth 
has  some  smaller  ones,  but  only  on  the  sides,  and  the  tenth  has  none 
at  all,  or  only  one  or  two.  The  inferior  surface  of  each  ring,  from 
the  second  to  the  tenth  included,  presents  at  its  anterior  border  a 
double  row  of  spinesceut  tubercles.  A  short  longitudinal  ridge  runs 
along  each  side  of  the  body.  The  eleventh  ring,  posterioi'ly,  has  the 
respiratory  slit,  which  is  limited  by  two  narrow  but  salient  lips,  the 
bottom  being  formed  by  the  stigmatic  plates,  which  are  united  into  one 
by  a  common  chitinous  frame.    Each  plate  is  reniform,  and  constituted 

1  N.  Joly.     Becherches  nar  les  (Eatridis.     Lyons,  1846,  p.  32. 
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by  three  concentric  arches,  each  having  a  longitudinal  groove  on  which 
open  small  apertures  arranged  in  pairs,  and  which  are  the  means  of 
communication  between  the  respiratory  apparatus  and  the  atmosphere. 
When  the  larva  has  reached  maturity,  these  stigmatic  plates  are  black  ; 
the  spines  are  brown  at  the  base  and  black  at  the  points ;  the  colour 
of  the  body — which  was  originally  red — passes  gradually  to  yellow  ; 
and  the  total  length  is  from  18  mm.  to  20  mm. 

Maturity  is  attained  after  a  sojourn  of  about  ten  months  in  the 
stomach   of  the   Horse.      From    May  to   August,  the   larvae   become 


Fig.  1.32. — Larva  and  pupa  of  the  Gastrophilus  equi 

A,  larva  in  the  third  stage,  magnified  two  and  a  half  diameters  ;  B,  its  buccal  np]):)- 
ratus  ;  C,  its  posterior  stigmates  ;  D,  pupa,  with  its  operculum  ;  magnified  3  diauiBter!>. 
— Delafond. 

detached  voluntarily,  and  pass  along  with  the  alimentary  matters,  to 
be  finally  expelled  from  the  body  of  their  host  along  with  the  fjEces.  Ac- 
cording to  the  remark  of  Numau,i  although  the  larvae  are  expelled  at  all 
hours  of  the  day,  yet  the  majority  are  evacuated  during  the  night  or 
towards  the  morning.  At  first  very  lively,  they  penetrate  the  ground 
or  remain  concealed  in  the  excrements ;  then  their  movements  cease, 
and  they  soon  become  rigid  and  motionless.  After  twenty-four  to  forty- 
eight  hours  they  assume  a  bright-brown  tint,  then  a  dark-brown,  almost 
black  colour;  the  skin  becomes  hardened,  and  forms  a  shining  shell 

'  A.  Numan.  Waarneminf/en  Omtrent  da  Hoi-.'^el -maskers.  Amsterdam,  1834.  MS- 
moh-e  .sw  tes  Larren  d'dJstres  qui  n^jonrncnt  daim  UEstomac  du  Cheval.  Translated 
.by  Verheyen,  in  Bihliothhque  Veterinaire,  I.,  1849. 
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(pupa-case)  in  which  the  nympha  is  euclosed.  This  case  or  shell  has 
a  slight  curvature  from  before  to  behind,  the  concavity  of  which  is 
ventral. 

The  duration  of  the  uymphosis  is— as  for  the  other  (Estridse— from 
about  thirty  to  forty  days,  and  the  perfect  insect  (or  imago)  emerges 
according  to  the  mode  already  indicated  for  all  the  forms  of  the  family. 
Copulation  takes  place,  and  the  females,  in  their  turn,  deposit  their 
ova  on  the  bodies  of  Horses. 

2.  Gastrophilus  haemorrhoidalis  (Linn.).— Dark -brown  colour; 
face  covered  with  light-yellow  hairs,  forehead  with  fawn-tinted  hairs  ; 
antennie  ferruginous.  Thorax  covered  with  olive-gray  hairs  in  front  of 
the  suture,  and  showing  a  transverse  black  band  behind  it.  Abdomen 
woolly,  the  hairs  being  white  in  front,  black  in  the  middle,  and  of  an 
orange  hue  behind.  Wings  hyahne,  without  spots.  Oviscapt  as  in 
the  G.  cqui.     Length,  9  mm.  to  11  mm.,  without  the  oviscapt. 


Fig.  13.3.  Fig.  Vn. 


Fic.  i:i6. 


Figs.  133  to  136. — Ga.<<troph'ln-i  hmnorrhoi(lali-< 


Fig.  133,  female,  natural  size.     Fig.  134,  ovum 
larva  in  the  third  stage  ;  magnified  2  diameters. 
magnified  2  diameters. 


;  magnified  10  diaiuetens.      Fig.  13.j 
Fig.  136,  pupa,  with  its  operculum 


This  species  is,  with  the  G.  eqiii,  the  most  wide-spread  in  France. 
It  is  found  throughout  the  whole  of  Europe  and  in  North  America ; 
its  habits  are  analogous  to  those  of  G.  equi,  though  the  female  prefers 
to  lay  its  eggs  on  the  lips  of  the  Horse,  and  the  long  hairs  covering 
them.  This  gives  rise  to  a  kind  of  irritating  tickling,  which  induces 
the  Horse  to  rub  its  lips  against  the  ground,  the  fore-limbs,  or  trees ; 
or  it  seeks  to  evade  attack  by  galloping  away,  and  even  plunging  into 
water  to  escape  from  its  enemy  (Bracy-Clark). 

The  ova  of  the  G.  luemorrlioidalis  differ  from  those  of  G.  cqui,  chiefly 
by  their  dark  colour.  The  larvae,  at  their  exit,  cause  titillations,  which 
compel  the  Horse  to  pass  its  tongue  around  its  lips,  and  so  the  para- 
site is  carried  into  the  mouth,  and  thence  into  the  digestive  canal. 

At  the  third  stage,  these  larvae  (known  in  Britain  as  the  red-tailed 
Horse-bot) — mixed  with  those  of  G.  equi — are  distinguished  by  their 
slightly  smaller  size,  their  deeper-red  colour,  the  spines  of  the  fii'st  row 
of  each  anterior  ring  being  scarcely  so  strong  as  those  of  the  second, 

23 
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the  presence  of  a  denuded  dorsal  spot  in  the  middle  of  the  ninth  ring, 
and  the  entire  absence  of  dorsal  spines  on  the  tenth,  as  also  on  the 
eleventh  ring. 

They  are  also  distinguished  by  their  habitat,  the  sojourn  they  make 
in  the  rectum  before  returning  to  the  external  world,  the  greenish 
colour  they  assume,  and  certain  other  peculiarities  in  their  parasitic 
existence  which  will  be  alluded  to  hereafter. 

3.  Gastrophilus  pecorum  (Fabr.). — The  viale  is  brown,  and  covered 
with  coppery-yellow  hai)-,  which  is  black  in  places.  The  segments  of 
the  body  are  short  and  spheroidal  ;  the  thorax  has,  behind,  a  trans- 
verse band  of  black  hairs,  often  interrupted  in  the  middle  by  yellow 
hairs.  The  wings  are  small,  of  a  fuliginous,  grayish-yellow  hue,  and 
frequently  showing  a  large  smoky  band  in  the  middle,  and  a  spot  at 
the  point.  Length,  12-5  mm.  The  female  is  black  or  dark-brown,  and 
covered  with  black  or  dirty-yellow  hairs.  The  wings  are  shorter  than 
the  body,  and  are  similar  to  those  of  the  males,  or  entirely  fuliginous. 
Length,  15  mm. 

The  eggs  differ  little  from  those  of  G.  hcemorrhoidalis.  The  larva, 
when  mature,  is  18  mm.  or  14  mm.  long,  and  is  of  a  dark-red,  blood 
tint ;  the  spines  are  brown — bright  at  the  base,  and  dark  at  the  point. 
Their  arrangement  on  the  dorsal  surface  constitutes  a  distinctive 
character,  they  being  disposed  in  two  rows  on  the  anterior  border  of 
each  ring,  from  the  second  to  the  fifth  ;  at  the  sixth  there  is  an  inter- 
ruption in  the  middle,  which  is  still  more  marked  in  the  seventh,  and 
greater  in  the  eighth,  where  it  occupies  the  middle  third  of  the  ring. 
The  succeeding  rings  are  nearly  always  completely  unarmed. 

This  species  exists  throughout  Europe,  and  is  very  frequent — in  the 
larval  condition — among  Hungarian  Horses;  it  is  very  rare  in  Sweden, 
according  to  Boheman.  Megnin^  has  seen  perfect  insects  hatched  from 
larvae  procured  from  Eussian  ponies  sent  to  Paris. 

Like  those  of  the  preceding  species,  the  larvae  are  fixed  for  some  time 
to  the  rectum  before  being  evacuated. 

4.  Gastrophilus  nasalis  (Linn.).— Insect  covered  with  fine  down. 
Upper  surface  of  the  thorax  covered  with  dark  hairs,  intermixed  with 
others  of  a  golden  hue.  Dorsal  scutellum  shining,  of  a  dark-brown, 
often  of  a  fine,  bright-brown,  or  golden  chestnut  colour.  The  abdomen 
is  variable  in  colour,  always  garnished  with  long,  fine,  and  close-set 
hairs,  which  are  usually  white  on  the  second  ring,  black  on  the  third, 
and  orange  on  the  succeeding  ones  ;  in  others  the  latter  are  grayish, 
and  in  others,  again,  they  are  orange  from  the  second  ring.  The  wings 
are  somewhat  small,  broad,  and  hyaline.     Length,  12  mm.  or  13  mm. 

The  ova  are  white,  elliptical,  truncated  in  front,  and  have  on  one 
side  two  longitudinal  lines.  An  altogether  distinctive  feature  of  the 
larvai  is  their  only  having  one  row  of  spines  at  the  anterior  border  of 
their  rings.  On  the  upper  surface  the  median  interruption  commences 
at  the  eighth  ring  ;  the  tenth  is  unarmed.  In  a  state  of  maturity, 
these  larvae  are  13  mm.  to  15  mm.  in  length,  and  are  of  a  light-yellow 
colour ;  the  spines  are  white  at  the  base,  and  dark-brown  at  the 
point. 

^  Megnin.     Soc.  Ctnt.  de  Med.  Veter. ,  Recueil  de  Med.  Veterinaire,  1879,  p.  7J^7. 
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This  species  appears  to  be  spread  throughout  Europe,  but  is  most 
common  in  Austria  and  Prussia.  It  owes  its  name  to  the  circumstance 
that  the  female  deposits  its  eggs  on  the  alse  of  the  nostrils  and  Hps  of 
the  Horse.  It  has  also  been  described  by  the  name  of  G.  salutaris 
Meig.,  G.  salutiferiis  B.  Clark,  in  order  to  signify  the  beneficial  influ- 
ence the  larvae  are  supposed  to  exert  on  the  digestive  functions. 

They  exclusively  inhabit  the  pyloric  region  of  the 
duodenum,  and  do  not  fix  themselves  to  the  margin  of 
the  anus  while  they  are  being  evacuated.  ^ 

5.  Gastrophilus  flavipes  (Oliv.).— This  is  11  mm.  long, 
with  pale-yellow  legs  and  hyaline  wings ;  the  dorsal 
scutellum  is  black,  with  yellow  lateral  patches  ;  abdomen 
of  a  shining  brownish-yellow  colour,  with  a  darker  longi- 
tudinal line  ;  when  pubescent,  it  is  white.  The  larvae  are 
more  especially  parasitic  in  the  Ass.  The  species  is 
wide-spread  in  Dalmatia,  Spain,  Northern  Africa,  and  ^ 'Larva"  of 
Asia  Minor  ;  it  is  also  found  in  the  Pyrenees.  Its  history  the  Gas- 
is  still  incomplete.  trophilut 

jiai^alis, 

(The  larvae  of  the  Gastrophilus  elephantis  is  found  in  .3rd  sta^e ; 
the  stomach  of  both  the  African  and  Asiatic  Elephant,  and  magnified 
is  stated  to  be  specifically  different  to  that  of  the  Horse,  ^  d  i  a  - 
being  sometimes  one  inch  in  length.  '  I  found  that  when  Raiulet 
these  hots  were  removed  from  the  membrane  of  the  (inedited). 
stomach  they  struggled  violently,  and  several  grasped  my 
finger  firmly  with  their  booklets. '-  Cobbold  thinks  it  not  improbable 
that  these  larvae  are  derived  from  the  ova  that  have  been  deposited  by 
the  mature  Gastrophilus  clcpliantis,  on  the  tusks  of  the  Elephant. 
Another  '  hot ' — the  Pharymjoholus  Africanus — has  been  found  in  the 
pharynx  of  the  African  Elephant.  ISIo  clinical  importance  has  been 
attached  to  these  larvae.) 

The  larvae  of  the  Gastrophiles  are  found  in  Horses  which  frequent 
pastures  or  live  much  in  the  open  air,  and  which  do  not  receive  much 
grooming.  The  age,  state  of  health  or  disease,  and  mode  of  feeding, 
have  no  influence  upon  them.  According  to  the  observations  of  Nunian, 
these  larvaR  are  much  more  abundant  after  dry,  hot  summers  than  after 
rainy  seasons. 

When  taken  into  the  mouth  of  the  horse  by  licking,  the  young  larvae 
do  not  all  pass  directly  into  the  stomach  ;  for  it  sometimes  happens  that 
some  of  them  are  arrested  at  the  soft  palate,  on  the  epiglottis,  and  in 
the  pharynx.  This  more  especially,  if  not  exclusively,  occurs  with 
those  of  the  G.  hcemorrhoidalis.  Their  presence  is  not  altogether  with- 
out danger. -'*     Vitry  reports  the  case  of  a  Horse  which  succumbed  in 

'  Railliet.  Sur  la  Pristnce  da  Gaslrop/iilus  Ifasalis  dann  Vintestin  du  C/ieval,  en 
France.     Bull,  de  la  Soc.  Cent,  de  Med.  Veterinaire,  1888,  p.  159. 

(-  J.  H.  Steel.      The  Eltphunt,  Madras,  188.5,  p.  38.) 

3  Vitry.  Journal  Prati<iue  de  Med.  Veterinaire,  182G,  p.  lO*?.  —  Crepin.  Ob^serva- 
tion  nur  des  Ver.^  Retires  de  I'ArrUre-boache,  Ibid.,  p.  217.  —  (iimther,  Renner,  quoted 
by  Verheyen.  Loc.  fit.,  p.  SSG.  — Pigeaire.  Journal  des  Veter.  du  Midi,  1852,  p.  164. 
—  Mather.     The  Veteriuaiian,  1859  ;  Rec.  de  Med.  Veterinaire,  1862,  p.  578. 

23-2 


356  TREATISE    ON    PARASITIC   DISEASES. 

two  months  to  an  affection  characterized  by  a  violent  dry  cough,  and 
increasing  dyspnoea  that  terminated  in  asphyxia.  At  the  necropsy 
nothing  could  be  discovered,  except  five  larvae  of  the  Gastrophiles, 
attached  to  the  margin  of  the  epiglottis,  their  bodies  floating  in  the 
larynx.  Crepin  has  seen  a  Horse  that  presented  analogous  symptoms 
to  the  preceding,  and  which  was  cured  by  a  farrier,  who,  thinking  a 
feather  had  got  fixed  about  the  larynx,  introduced  a  rod  with  a  piece 
of  cloth  at  the  end  into  the  oesophagus.  On  withdrawing  it  he  found 
several  larvae  of  the  Gastrophiles,  and  repeating  the  manoeuvre  several 
times,  the  Horse  was  cured.  Gunther  relates  a  similar  case  to  the 
first,  but  there  was  more  *  roaring  ' ;  and  Eenner,  Professor  of  Vete- 
rinary Medicine  in  the  University  of  Moscow,  states  that  the  Eussian 
empirics  employ  a  brush  fixed  to  a  handle,  with  which  to  detach  the 
larvae  that  are  fixed  in  the  '  gullet.'  Pigeaire  has  often  witnessed  similar 
instances  among  the  Camargue  Horses,  several  dying  from  asphyxia. 
The  treatment  adopted  also  consisted  in  introducing  into  the  pharynx 
a  stick  enveloped  in  a  towel  impregnated  with  olive-oil,  or,  better, 
empyreumatic  oil. 

Mather  has  described  the  case  of  a  foal  in  which  mastication  and 
deglutition  became  altogether  impossible,  and  at  the  autopsy  there  were 
found  in  different  parts  of  the  mouth,  pharynx  and  larynx  quantities 
of  these  larvae  in  a  not  very  advanced  stage  of  development. 

Dieckerhoffi  contests,  theoretically,  the  value  of  the  preceding 
observations,  in  relying  on  the  slight  sensitiveness  of  the  pharyngeal 
and  laryngeal  mucous  membrane  at  the  points  occupied  by  the  larvae. 

In  general,  the  larvae  of  the  Gastrophilus  cqui  fix  themselves  on  the 
gastric  mucous  membrane,  and  almost  exclusively  in  the  left  sac — 
occupying,  by  preference,  the  region  adjoining  the  velvety  mucous 
membrane  in  the  right  sac — and  some  stop  in  the  oesophagus,  above 
the  cardiac  opening,  where  the  membrane  offers  the  same  characters 
as  in  the  left  sac  of  the  stomach.  When  the  stomach  of  a  Horse  is 
opened,  the  larvae  are  found  in  variable  numbers — 10,  15,  20,  or  more, 
sometimes  even  hundreds  ;  Daubenton  has  counted  more  than  600, 
Vallisnieri  700,  and  Numan  more  than  1,000,  in  one  stomach.  They 
are  collected  in  one  or  more  groups,  one  of  which  is  always  larger  than 
the  other.  There  may  be  a  mixture  of  several  kinds  of  larvae,  though 
in  our  country  those  of  the  G.  equi  predominate.  They  are  more 
especially  located  in  the  left  sac  of  the  stomach,  but  those  of  G. 
hcemorrhoidalis — besides  their  possible  arrest  in  the  pharyngeal  region-- 
may  also  be  found  in  the  right  sac  and  in  the  duodenum.  They  remain 
some  time  in  the  latter  portions  of  the  rectum  before  leaving  the  body, 
and  there  they  assume  a  characteristic  green  tint.  They  can  be  seen 
at  the  time  of  defecation,  when  the  rectum  is  everted  ;  and  it  is  this 

1  Dieckerhofif.  Lehrbvrh  der  Spec.  Pathol,  w.  Therap.  fiir  Tliierarzte,  I.,  1886, 
p.  527. 
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which  gave  rise  to  the  error — pointed  out  by  Bracy-Clark — that  the 
larvae  of  the  G.  hamorrhoidalis  are  developed  in  this  region  :  the  eggs 
having  been  deposited  there  in  the  springtime  by  the  female,  vyhich 
took  advantage  of  the  protrusion  of  the  mucous  membrane  when  the 
faeces  were  being  expelled.  The  larvae  of  the  G.  pecorum  have  also  the 
same  temporary  lodgment  in  the  rectum  before  emerging  to  undergo 
their  nymphosis ;  but  this  does  not  occur  with  the  G.  equi  nor  G. 
vasalis,  the  larvae  of  the  latter  having  the  duodenum  for  the  principal 
Jtabitat. 

With  regard  to  the  effects  that  the  larvae  of  the  Gastrophiles  may 
have  on  the  health,  very  divergent  opinions  have  been  given.  Certain 
authorities  have  attributed  the  most  serious  consequences  to  them, 
and  Numan  cites  a  number  who  have  asserted  that  the  larvae  erode 
the  tissues  of  the  stomach,  perforate  it,  and  in  this  way  cause  death ; 
or  they  bring  on  emaciation,  or  induce  cough,  colics,  cerebral  symp- 
toms, or  inflammation  of  different  viscera,  and  especially  the  lungs. 
Chabert  lays  the  most  varied  maladies  to  their  account ;  while  Val- 
lisnieri  ascribes  an  epizooty,  which  killed  a  great  number  of  Horses 
in  1713,  at  Verona  and  Mantua,  to  the  enormous  quantities  of  larvae 
generally  found  in  the  stomach  (Numan).  From  a  careful  examina- 
tion of  the  majority  of  the  cases  reported,  Numan  concludes  that  the 
perforations  observed  were  produced  after  death,  and  that  they  were 
easily  effected  because  of  the  ante  and  post  mortem  softening  of  the 
tissues  of  the  stomach. 

It  is  true  that,  when  we  reflect  on  the  extreme  frequency  of  the 
gastric  larvae,  the  multitudes  of  Horses  which  are  infested  with  them, 
their  frequently  being  present  in  enormous  quantities  in  a  stomach,  and 
the  impossibility  of  even  suspecting  their  presence  there  during  life, 
owing  to  the  absence  of  any  apparent  disturbance,  we  might  be  led  to 
consider  these  parasites  are  altogether  inoffensive.  "What  is  more, 
some  authorities  have  ascribed  a  stimulant  action  to  them,  which  is  of 
advantage  to  the  digestive  functions  ;  but  in  this  there  is  manifest 
exaggeration.  We  cannot  admit  that  the  numerous  ulcers  produced 
on  the  surface  of  the  oesophageal  and  gastric  mucous  membrane  are  a 
matter  of  absolute  indifference,  and,  indeed,  they  must  have  some  effect 
on  the  function  of  these  organs,  which  ought  to  be  revealed  when  other 
pathological  conditions  intervene.  In  any  case,  a  considerable  number 
of  observations  are  recorded  of  fatal  troubles  having  been  due  to  the 
larvae  of  the  Gastrophiles ;  and  we  have  quoted  some  of  a  relatively 
recent  date,  and  altogether  independent  of  any  preconceived  ideas 
which  Numan's  observers  may  have  entertained. 

The  latter  reports  having  once  found  the  duodenum  pierced  by  four 
or  five  holes,  evidently  due  to  the  larvae  of  the  CEstrus,  one  of  which 
had  passed  through  a  hole  and  was  attached  to  the  peritoneum ; 
another  was   firmly  fixed  in   a   second   perforation,   and  several  had 
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bored  through  the  mucous  and  muscular  tunics,  leaving  the  serous 
membrane  intact.  There  was  inflammation  and  manifest  softening  of 
this  portion  of  the  intestine.  The  Horse  had  suffered  for  a  long  time 
from  a  disease  of  the  foot,  and  died  from  exhaustion.  The  larvye  were 
those  of  the  Gastrophilns  nasalis.  Numan  also  states  that  the  Eoyal 
Veterinary  College  of  London  has  the  stomach  of  a  two-year-old  Colt, 
which  presents  at  its  larger  curvature  and  inferior  surface  a  consider- 
able thickening,  in  the  centre  of  which  are  six  perforations  through  all 
the  gastric  tunics,  and  in  which  are  as  many  larvai  of  the  (Estrus  ;  while 
three  or  four  perforations  have  no  larvae,  and  about  fifty  of  the  para- 
sites are  still  adherent  to  the  internal  surface  of  the  stomach.  The 
inflamed  state  of  the  organ  should  be  noted,  as  this  could  not  have 
been  without  influence  on  the  exceptional  action  of  the  larvae. 

Hertwig — quoted  by  Verheyen — relates  a  case  of  death  of  a  Horse 
from  htemorrhage  of  the  stomach.  At  the  autopsy,  this  viscus  con- 
tained about  two  gallons  of  blood,  which  had  come  from  two  ulcers  in 
the  gastro-omental  artery — these  ulcers  being  attributed  to  larvae  of 
the  tEstrus,  a  certain  number  of  which  were  found  on  the  mucous 
membrane.  It  is  true,  at  these  ulcers  was  found  a  sub-mucous  puru- 
lent centre,  and  it  might  be  asked  if  this  was  not  really  the  cause  of 
the  arterial  lesion. 

In  a  Horse  killed  because  of  sudden  general  paralysis,  Schliesse 
found  between  the  cardia  and  vertebr£e  a  pouch  communicating 
with  the  stomach,  and  which  contained  about  a  do/en  larvae  of 
CEstrus.i 

At  the  autopsy  of  an  aged  Mule,  which  had  shown  all  the  symptoms 
of  chronic  gastro-enteritis,  Delamotte  discovered  four  perforations  of 
the  stomach — which  were  attributed  to  these  larvie — that  led  to  a  large 
diverticulum  formed  by  the  peritoneum,  which  was  separated  from  the 
organ,  and  in  which  alimentary  matters  had  accumulated. - 

The  presence  of  larvae  of  the  G.  luemorrhoidalis  and  G.  pecomm  in 
the  folds  of  the  rectal  mucous  membrane,  has  sometimes  occasioned 
troubles  that  have  not  always  been  without  gravity. 

Hertwig  reports  having  observed  a  Horse  which,  in  consequence  of 
the  pi-esence  of  some  thirty  larvai  in  the  rectum  and  anus,  made  such 
violent  efforts  at  defecation  that  there  occurred  an  eversion  of  the 
rectum,  which  required  a  surgical  operation  to  cure  it.  Bracy-Clark 
had  already  directed  attention  to  the  irritation  produced  by  the  larvae 
arrested  at  the  margin  of  the  anus,  which  may  result  in  a  kind  of 
temporary  mania,  or  provoke  symptoms  that  might  lead  to  the  belief 
that  serious  colic  was  present  (Eletti).'^ 

Other  observations  might  be  cited,  which  place  beyond  doubt  the 
sometimes  fatal  action  of  the  larvae  of  the  Gastrophiles.  And  along- 
side these  exceptional  cases  must  be  placed  those  in  which  there  is 
merely  derangement  in  digestion,  a  capricious,  irregular  appetite, 
emaciation,  and  symptoms  of  gastritis.     This  is  particularly  remarked 

1  Schliesse.  Magazin  fiir  die  gesammte  Thierheilkunde,  1859  ;  Annales  de  M^d. 
Vt^t^rinaire,  1860,  p.  550. 

-  Delamotte.     Journ.  de  Med.  et  de  Pharmacie  de  1' Algeria,  March,  1880, 
3  Eletti.     (iiornale  di  Medic.  Veter.  Pratica,  IX.,  1860,  p.  58. 
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in  foals  ;  and  the  observations  of  Lessona,  Cambron^  and  others,  leave 
no  doubt  as  to  the  fact.  They  show  that,  in  many  instances,  obscure 
pathological  conditions  affecting  the  digestive  apparatus  should  be 
ascribed  to  the  presence  of  the  larvffi. 

The  lcsio)is  caused  by  the  larvae  of  the  U-asirupliilus  cqiii — other  than 
the  perforations  just  discussed — are  those  of  a  gastritis,  ordinarily  very 
shght,  and  even  inappreciable.  What  are  constant,  are  the  ulcerations 
involving  the  mucous  membrane  of  the  left  sac,  and  distributed  as  are 
the  larvai  themselves,  of  which  they  in  reality  indicate  the  points  of 
fixation.  They  are  in  the  form  of  circular  sores,  from  4  mm,  to  5  mm, 
in  diameter,  rose-coloured  in  the  centre,  borders  salient,  and  several  of 
them  sometimes  running  into  each  other.  In  a  two-years-old  colt, 
Lafosse  found  a  larva  lodged  in  the  connective  tissue  beneath  the  parietal 
layer  of  the  peritoneum.-  We  need  not  now  speak  of  those  sometimes 
observed  in  the  cranium,  as  they  will  be  referred  to  when  treating  of 
the  parasites  of  the  brain. 

The  i^royhylaxis  consists  in  preventing  animals  being  reached  by  the 
winged  Insect,  by  adopting  the  measures  already  indicated  (p,  37),  and 
more  especially  having  them  frequently  and  attentively  groomed. 

In  the  treatment,  the  object  must  be  to  kill  the  insects  in  the  stomach, 
without  injuring  the  health  of  the  host,  Lessona  says  he  has  obtained 
the  greatest  success  with  bryonia-root — 15  to  25  grammes — powdered 
and  given  in  half  a  pint  of  water.  Cambron  gives  the  preference  to 
tar — in  doses  of  8  to  40  grammes — in  an  aromatic  infusion  ;  it  may  be 
useful  to  repeat  it.     Benzine  may  also  be  recommended. 

But  an  easy  cure  must  not  be  relied  upon,  as  the  majority  of  authori- 
ties confess  to  having  failed  in  the  employment  of  diverse  parasiticides. 
From  all  the  serious  attempts  made  before  him  and  by  him,  and  nume- 
rous experiments — w^hich  consisted  in  plunging  the  larvae  in  toxical 
fluids  or  in  irrespirable  gases — Numan  arrived  at  the  conclusion  '  that 
agents  endowed  with  great  energy,  and  which  arrive  in  the  stomach 
without  undergoing  any  modification,  act  upon  that  viscus,  but 
scarcely  produce  any  effect  on  the  larvae.  No  medication  can  therefore 
be  recommended  for  their  destruction  or  expulsion.'  It  is  fortunate 
that  their  sojourn  is  only  temporary,  and  that  they  are  eliminated 
spontaneously  when  the  summer  returns.  Therefore,  as  a  cure  should 
occur  spontaneously,  without  any  medication,  there  is  no  necessity  to 
intervene  unless  the  health  is  seriously  compromised.  Should  this 
happen,  then  mucilaginous  fluids  may  be  given  to  allay  the  irritation 
in  the  stomach ;  a  substantial  alimentation  ought  also  to  be  enjoined, 
to  compensate  for  the  loss  of  nutriment  incurred  by  the  presence  of 
the  *  bots.' 

1  Lessona.  De  I'CEstre  du  C'heval.  Translated  by  L.  Trange  in  llec.  de  Med.  Veteri- 
naire,  1853,  p.  1006.  — Cainbion.  <S'(/>-  uiie  MalacJie  FaranUaire  encore  /-eu  connue  or 
mal  apprecitii.  Annales  de  Med.  V^terinaire,  ]860,  p.  393.  —  Idem.  Les  Laroes  de 
CCEnh-t.     Had.,  1866,  p.  4.')-!. 

-  Lafosse.      Traite  de  Palholorjie  Viterinaire,  TIL,  1867,  p,  296. 
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It  is,  nevertheless,  advantageous  to  remove  by  the  hand  the  larvae 
of  the  G.  hcBinorrlioidaliH  and  G.  j^ecoruvi  which  appear  on  the  rectal 
mucous  membrane  and  at  the  margin  of  the  anus,  and  so  relieve  the 
Horse  from  an  annoyance  that  is  sometimes  dangerous.  It  may  also 
be  advisable,  in  certain  cases,  to  introduce  the  hand  and  arm  into  the 
rectum  in  order  to  ascertain  whether  any  have  arrived  there,  or  to 
administer  enemas  of  soapy  water,  a  weak  emulsion  of  petroleum  or 
benzine,  or  a  dilute  solution  of  creosote.  We  have  seen  above,  how  the 
larvtc  fixed  in  the  pharynx  and  larynx  should  be  removed. 

Article  II.— Parasites  of  the  (Esophagus  and  Stomach  of 
Ruminants. 

There  may  be  found  in  the  oesophagus  and  stomach  of  Euminants 
numerous  Infusoria,  Trematodes,  and  Nematodes. ^ 

IxFUSOKiA. — The  rumen  and  reticulum  of  Euminants  contain — 
suspended,  and  swimming  in  the  midst  of  the  semi-fluid  mass  of  food 
— inferior  vegetable  or  animal  organisms.  The  first  do  not  offer 
anything  particular  for  comment,  as  they  are  found  in  all  liquids  in 
which  vegetable  matter  is  macerating,  and  the  majority  of  them  belong 
to  the  great  group  of  Schizomycetes.  The  second  are  more  special,  by 
their  forms  and  their  localization.  These  are  the  Ciliated  Infusoria 
(see  p.  4),  of  which  Gruby  and  Delafond  had  already  described  four 
forms,  and  Colin  has  figured  a  great  number ;  but  the  study  of  these 
was  very  incomplete  until  it  was  undertaken,  successively,  by  Stein, 
Schuberg,  Certes,  and  Fiorentini.-  They  are  divided  between  the 
Holotrichce  and  the  Pcritrichce  (see  p.  319). 

Among  the  Holotriehous  Infusoria  are  the  Isotricha)  and  Dystrichiu. 

The  Isotriclise  (Stein)  have  an  oval  body,  covered  with  long  and  close- 
set  cilia,  the  surface  being  traced  with  longitudinal  striae  that  unite 
along  a  line  passing  from  the  mouth  to  the  posterior  extremity  ;  there 
are  several  contractile  vacuoles  in  the  anterior  region  of  the  body ;  also 
a  nucleus  containing  an  adherent  nucleolus,  surrounded  by  a  kind  of 
capsule  which  is  united  to  the  external  layer  of  the  protoplasm — ecto- 
plasm— by  what  Schuberg  calls  the  '  nuclear  peduncles.' 

Two  species  are  met  with  in  great  quantity  in  the  rumen  of  Eumi- 
nants:  1.  Isotricha  i^'^'ontoma  Stein,  the  mouth  of  which  is  situated  at 
the  anterior  extremity,  and  somewhat  towards  the  ventral  surface  :  its 
length  is  80  /a  to  160  ju,  and  breadth  53  /x  to  120  /x ;  2.  I.  intestinalis 

^  The  Sarcosporidia  of  the  ( esophagus  will  be  spoken  of  when  dealing  with  muscular 
psorospermosis. 

-  Grubj'  and  Delafond.  Jx'ech.  sin-  hs  Animalcufea  tjiti  .se  developpent  en  r/rand 
nomhrt  dans  I'Estomac.  Comp.  Rend,  de  I'Acad.  des  Sciences,  XVII.,  1843,  p.  1304  ; 
Rec.  de  Med.  Veter.  Pratique,  1843,  p.  859.  —  G.  Colin.  Tr.  de  Phys.  Comp.  des 
Animmix,  I.,  1854,  p.  607  ;  2nd.,  edit.,  I.,  1871,  p.  76(5.  —  Stein.  Oifjanismus  der  In- 
J'vsions'hiere,  I.,  1859  ;  II.,  1867.  — A.  Schuberg.  Die  Protozoen  des  Wiederkduer- 
magens.  Zoologische  Jahrbticher,  III.,  1888,  p.  365.  —  A.  Certes.  Note  sur  les 
Microorgcutisnies  de  la  Pause  des  Ruminants.  Bull.  Soc.  Zool.  de  France,  XIV.,  1889, 
p.  70.  —  A.  Fiorentini.  Intorno  a  Prostisll  dello  Stomaco  dei  Boviitt.  Pavia,  1389. 
Translated  in  Journ.  de  Micrographie,  1890,  p.  23,  etc.  —  Railliet.  Art.  Protozoaires. 
Nouv.  Diet,  de  M^d.,  de  Chir.  et  d'Hyg.  Veterinaiies,  XVIII.,  1890,  p.  288. 
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Stein,  with  its  mouth  farther  removed  from  the  anterior  extremity, 
and  situated  in  a  keel-shaped  depression  on  the  ventral  surface  :  length 
97  fj.  to  131  /x,  and  width  68  /^  to  87  /x. 

The  Dasytrichee  (Schub.)  differs  from  the  Isotrichse  by  the  striae  on 
the  surface  running  in  a  spiral  manner,  and  joining  each  other  at  the 
anterior  and  posterior  extremities  ;  by  the  presence  of  a  single  con- 
tractile vacuole,  situated  near  the  pharynx  ;  and  by  the  absence  of  the 
peri-nuclear  capsule  and  nuclear  peduncles.  A  single  species — D. 
ruviinantium  Schub. — measuring  from  50  /x  to  100  fx  long,  and  25  /x  to 
66  /A  broad. 

The  ColopodcB  are  Holotrichae  which  are  often  found  in  infusions  of 
hay.     List  and  Balbiani  say  they  have  seen  them 
in  the  stomach  of  Euminants ;  but  Schuberg  thinks 
this  fact  is  at  least  doubtful,  and  is  at  most  purely 
accidental. 

The  Peritrichous  Infusoria  existing  in  the  sto- 
mach of  Euminants  belong  to  the  genera  Butschlia, 
Ophryoscolex,  Entodinion  and  Diplodinion. 

The  Butschlias  {Biitsclilia  Schub.)  have  the 
body  ovoid,  truncated  at  the  anterior  extremity, 
and  bearing  close-set  cilia  only  in  front,  but  ap- 
pearing to  present  other  ciliary  zones  ;  a  vesicle 
containing  crystalline  concretions  ;  a  large  nucleus 
without  a  nucleolus ;  and  no  alimentary  masses 
in  the  central  protoplasm — endoplasm.  There  are 
three  kinds,  which  are  rarely  found  in  the  rumen  of 
the  Ox, 

Biitsclilia  ■parva  Schub. — Body  short  and  ovoid 
or  nearly  globular.  Length,  30  /x  to  53  /x ;  breadth, 
26  IX  to  38  /x. 

B.  ncglecta    Schub. — Differs    more    particularly 
from  the  preceding  species  by  the  presence  of  four 
deep  notches  at  the  posterior  pole,  and  small  trans- 
verse ciliary  zones  at  various  points  on  the  surface.     Length,  57  /x ; 
breadth,  42  /x. 

B.  lanccolata  Fior. — Body  lanceolated,  and  showing  at  its  anterior 
fifth  a  constriction  in  the  form  of  a  neck,  surmounted  by  very  fine 
ciHa.     Length,  48  /x  ;  breadth,  20  /x. 

The  other  three  genera  of  Peritriches  constitute  the  family  of  the 
OphryoiiColccid(£,  which  is  characterized  by  an  ovoid  or  elongated  body, 
a  terminal  mouth  surrounded  by  spiral  cilia,  and  the  posterior  ex- 
tremity usually  furnished  with  one  or  more  styliform  appendages. 

The  Ophryoscolex  (Stein)  has  the  body  squat,  rigid,  truncated  in 
front,  and  rounded  behind ;  the  dorsal  surface  is  convex,  and  the 
ventral  surface  traced  by  two  granular  stride  limiting  a  narrow  sole. 
At  the  anterior  extremity  is  an  undulatory  organ  in  the  form  of  a  frill, 
with  powerful  cilia;  at  the  posterior  extremity — above  two  caudal 
stylets  when  they  are  present — is  the  anus.  In  front  of  the  middle 
of  the  body  is  an  equatorial  girdle  of  thick  cilia,  interrupted  at  the 
ventral  surface.  There  is  a  nucleus  with  a  nucleolus,  and  some  con- 
tractile vesicles.  Two  species,  which  are  found  more  particularly  in 
the  rumen  of  the  Sheep. 

0.  Purkynjei  Stein. — Three  whorls  of  stylets,  curved  at  the  posterior 
extremity. 


Fig.  l:iS.—hofric/ta 
i  n  te^tinalis. — After 
Colin. 
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FlG.139.— O/^/ir^- 
oscolex  of  the 
paunch  of  Ru- 
minants. —  G. 
Colin. 


0.  inermis  Stein. — No  caudal  stylets. 

The  Entodinions  {Entodinium  Stein)  have  the  body  ovoid,  nude, 
flattened  in  the  dorso-ventral  sense,  and  truncated  in  front.  The 
buccal  opening  is  very  large,  and  surrounded  by  a  spiral  of  thick  cilia 
descending  into  the  pharynx.  There  is  no  equatorial 
girdle  ;  but  there  is  a  nucleus  with  a  nucleolus,  and  a 
contractile  vesicle.  Four  species,  found  in  small 
quantity  in  the  rumen  of  the  Ox  and  Sheep. 

E.  minimum  Schub.  —  Elongated  body,  drawn  to 
an  obtuse  point.     Length,  38  /x;  breadth,  23  yx. 

E.  Bursa  Stein. — Somewhat  broad  body,  rounded 
and  notched  at  the  posterior  extremity.  Length,  55  // 
to  114  /x  ;  breadth,  37  /x  to  78  /x. 

E.  caudatum  Stein. — Body  ovoid,  terminating  in 
three  prolongations,  one  of  which  is  equal  to  the 
length  of  the  body.     Length,  53  /x;  breadth,  26  /x. 

E.  rostratum  Fior. — Differs  from  the  preceding  by 
the  presence  of  a  single  caudal  prolongation  in  the 
form  of  a  hook.     Length,  60  /x ;  breadth,  21  /x. 

The  Diplodinions  {Diplodinium  Schub.)  differ  from 
the  Entodinions  by  the  presence  of  a  posterior  crown 
of  cilia,  more  or  less  incomplete,  an  equatorial  girdle 
resembling  that  of  the  Ophryoscolex.  Several  con- 
tractile vacuoles.  Eight  species,  found  in  the  rumen 
of  the  Ox. 
D.  vortex  Fior. — The  body  is  as  if  formed  of  two  oblique  trunks,  joined 
at  the  equatorial  girdle  ;  a  single  spiral  of  cilia  around  the  mouth  ;  the 
posterior  extremity  divided  into  three  superposed  crowns  imbedded  in 
indentations,  the  inner  crown  much  exceeding  the  others  posteriorly. 
Length,  200  /x  ;  breadth,  80  /x. 

D.  Magfjii  Fior. — Body  cordiform,  truncated  in  front,  where  it  has 
two  circles  of  cilia  placed  beside  each  other,  the  largest  of  which  limits 
the  peristome ;  an  anal  notch  in  front  of  the  posterior  summit ;  and 
an  incomplete  and  inconstant  anal  girdle.  Length,  180  /x ;  breadth, 
120  IX. 

D.  Bursa  Fior. — Body  cordiform,  flattened,  the  anterior  extremity 
ti-uncated,  with  a  single  coronet  of  cilia;  posterior  extremity  bilobate  ; 
equatorial  girdle  very  short.     Length  100  /x  ;  breadth,  60  /x. 

D.  viammosum  Eaill. — Differs  from  the  preceding  chiefly  by  its 
posterior  extremity,  which  is  divided  into  three  lobes.  Length,  100  /x ; 
breadth,  48  /x. 

D.  dcntatum  Stein. — Body  truncated  at  both  ends  ;  the  anterior  end 
has  tw^o  contiguous  coronie  of  cilia,  the  posterior  extremity  having  six 
curved  denticulations.     Same  dimensions  as  the  preceding. 

D.  caudatum  Fior. — Body  elongated  ;  anterior  extremity  truncated, 
with  a  single  coronet  of  cilia ;  the  posterior  extremity  prolonged  into  a 
curved  tail,  at  the  base  of  which  is  the  anal  slit ;  equatorial  girdle 
somewhat  large.  Length,  160  /x ;  breadth,  44  /x.  Fioreutini  names 
D.  ecaudatum  as  a  rarer  form  than  this,  from  which  it  only  differs  by 
the  absence  of  the  tail,  and  of  which  it  is  doubtless  only  a  transitory 
phase  of  development. 

D.  rostratum  Fior. — Kesembles  the  preceding  species,  differing  from 
it  chiefly  by  its  relatively  larger  size.     Length,  80  /x  ;  breadth,  40  /x. 
D.  Cattanei  Fior. — Body  elongated,  and  especially  characterized  by 
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its  very  spiral  ciliary  coronet,  and  the  posterior  extremity  divided  into 
tine  caudiform  prolongations,  one  of  which  is  the  longest.  Length, 
180  fi ;  breadth,  64  /^. 

The  very  diverse  Infusoria  met  with  in  the  two  first  gastric  compart- 
ments of  Euminants,  only  live  a  short  time  in  their  host,  because  of  the 
chilling  and  the  alterations  taking  place  in  their  liquid  medium.  Fior- 
entini  says  they  only  appear  after  suckhng,  when  the  Euminants  are 
fed  exclusively  on  vegetable  matters.  They  are  digested,  and  pass  into 
the  true  stomach  and  intestines.  Their  number  is  so  great  that  Gruby 
and  Delafond  estimated  the  total  weight  of  those  found  in  the  first  two 
compartments  of  the  stomach  of  a  Sheep  at  600  to  1,000  grammes. 
They  are  certainly  not  parasites,  but 
only  commensals  ;  and  it  is  possible  that 
they  have  a  share  in  the  digestive  process 
of  Euminants,  as  Certes  has  noticed  the 
presence  of  glycogen  in  the  protoplasm 
of  these  animalcules. 


Trematodes. — Two  kinds  of  Amphis- 
tomes  have  been  described  (see  p.  323) 
as  living  in  the  rumen  of  the  domestic 
Euminants.  One  is  the  Amphistoma 
crumeniferum  (Creplin),    found   in    the      j.-j,,     ^^q  _  Fragment   of    the 

Zebu     {Bos    Indicus)  ;     the    other    is    the  rumen  of  a  Cow,  showing  the 

Amphistoma     conicum    (Zeder),    which  conical    Amphistoma  fixed  be- 

lives  in  the  Ox,  Sheep,   and   Goat,   and         tween  the  papillae  l^yfl.e  large 

.'  f'  '  posterior    sucker.       llie    mser- 

possesses  some  interest.    _  _       _  tion  tubercles  of  several  which 

Amplliatoma    COniciDIl  is    ovoid,    thin   in  have    been     removed    can    be 

front,   gradually    thickening  to    the    pos-  seen.     To  the  left  is  an  Am- 

terior  part,  which  is  obtuse  and  a  little         J^e'-Zuiie^t^  '*'''" '  '''' 
curved     on    the    ventral    surface.      The 
colour  of  the  body  is  rosy,  irregular,  and 

more  or  less  dark.     Length,  10  mm.  to  13  mm. ;  breadth  posteriorly, 
2  mm.  to  3  mm. 

Daubenton  was  the  first  to  find  this  worm  in  the  rumen  and  reticu- 
lum of  the  Ox.  It  has  since  been  met  with  in  the  Sheep  (Treutler), 
Goat  (Creplin),  and  a  considerable  number  of  wild  Euminants.  It 
fixes  itself — by  means  of  its  posterior  sucker — between  the  papillae  of 
the  rumen,  and  more  especially  to  the  borders  of  the  oesophageal  furrow. 
It  appears  to  be  most  frequently  present  in  the  month  of  April, ^  and 
has  been  considered  inoffensive  ;  but  Ziirn  states  that  a  deadly  disease 
of  cattle  has  been  attributed  to  it  in  AustraHa,  though  doubtless  this  is 
only  a  coincidence. 

This  parasite  is  very  common  in  Egypt.  To  this  species  may  belong 
the  cercaria  of  the  Amphistome  found  at  Cairo,  by  Sonsino,  on  a 
Gasteropod  {Physa  Alcxandrina).  This  is  a  cercaria  which  forms  cysts 
and  fixes  itself  everywhere  —  on  aquatic  plants,  stones,  shells  of 
Molluscs,  etc- 

1  Goubaux.  Bull.  Soc.  Cent,  de  Med.  Veter.,  Rec.  de  M^d.  Veterinaire,  1863, 
p.  882. 

-  Sonsino.     Archives  Italiennes  de  Biologie,  VI.,  1884,  p.  'u. 
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Nematodes.— Three  Strongles  and  a  Spiroptera  (see  p.  34G)  are,  in 
different  degrees,  parasites  of  the  stomach  or  oesophagus  of  Euminants. 

Strongylus  contortus  (Eud.). — Body  red  or  white — according  as 
its  intfcsiiue  is  full  or  empty  of  blood  sucked  from  the  mucous  mem- 
brane^ — filiform  or  attenuated  at  the  extremities.  At  a  short  distance  from 
the  anterior  extremity  are  two  small  lateral  papillaj,  in  the  form  of  teeth 
directed  backwards.  Integument  finely  striated  transversely,  and  show- 
ing, besides,  from  40  to  50  longitudinal  ridges.  Mouth  nude.  3Iale, 
10  mm.  to  20  mm.  long  ;  caudal  pouch  bilobate,  each  lobe  being  sus- 
tained by  four  ribs,  the  middle  and  anterior  being  doubled ;  the  right 
lobe  has  an  accessory  lobe  supported  by  the  two  posterior  ribs,  which 
are  short  and  slightly  divided  at  their  extremity.  Female,  20  mm.  to 
80  mm.  long,  the  body  terminating  in  a  pointed  tail;  vulva  situated 
towards  the  posterior  fifth  of  the  body,  at  the  bottom  of  a  depression 
surmounted  by  a  powerful  linguiform  appendage  directed  backwards. 
Eggs  ovoid,  from  70  /x  to  97  /a  long,  and  43  /x  to  54  /x  broad.i 

The  StrongTjlus  contortus  lives  in  the  abomasum  of  the  Sheep,  Goat, 
Argali,  and  Chamois.  Eailliet  and  Lucet  have  found  it  in  the  abomasum 
of  a  heifer,  and  ourselves  in  that  of  a  Cow.  It  subsists  on  the  blood  it 
abstracts  from  the  mucous  membrane,  and  to  this  it  owes  its  brown  colour. 
Its  name  is  justified  by  the  arrangement  of  its  ovarian  tubes,  which  are 
rolled  around  the  intestine  to  form  regular  loops,  the  white  colour  of 
which  contrasts  with  the  dark  tint  of  the  digestive  tube. 

According  to  the  investigations  of  C.  Baillet,-  the  Strongylus  contortus 
is  ovoviviparous,  and  the  rhabditiform  embryos  it  produces  will  not 
develop  in  pure  water,  but  die  in  the  course  of  a  few  weeks.  Leuckart 
has  seen  them  grow  rapidly  in  muddy  water,  however,  and  after  several 
moultings  reach  a  state  of  development  in  which  they  were  capable  of 
being  completely  perfected  in  Euminants.  It  is  therefore  probable,  that 
Sheep  are  infested  by  drinking  water  soiled  by  the  excrements  of 
animals  which  are  bearers  of  the  Strongles. 

This  worm  has  only  once  been  reported  in  France  as  a  dangerous 
parasite  ;^  but  in  Germany,  on  the  contrary,  it  has  been  considered  by 
Gurlt,  Gerlach,  Eoll,  Ziirn,  etc.,  as  causing  an  epizootic  disease — Magcii- 
■wurinseuche — that  often  attacks  more  especially  lambs  and  year-old 
Sheep,  is  often  complicated  with  verminous  bronchitis,  and  generally 
appears  during  the  spring  and  summer,  in  certain  countries  with  sandy 
soils  where  there  is  stagnant  water.  Similar  observations  have  been 
made  in  England  and  Scotland. ■*  (In  the  United  States  of  America  it 
also  causes  serious  damage,  to  lambs  and  yearling  sheep  more  especially. 
Stiles  mentions  an  epizooty  in  Pennsylvania,  in  which  the  parasites 
were  so  numerous  that  they  completely  concealed  the  mucous  mem- 
brane of  the  abomasum. — Note  in  an  inedited  communication.) 

1  Railliet.     Le  Slrowjle  ContournL     Le  Naturaliste,  December  ],  1890. 
-  C.  Baillet.     Nole  sur  les  StroHgylitns  et  les  ScUrostomiens  de  I'Appareil  digestif 
des  BettH  Ovines.     Bull.  Soc.  Centr.  de  Med,  Veterinaire,  18G8. 
•'  Railliet.     L'Acclimatation,  1887. 
•*  Williams.     The  Veterinary  Journal,  1885,  p.  39. 
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It  is  a  kind  oi  2:)ernicions  ancemia,  the  symptoms  of  which  are  not  very 
characteristic,  and  scarcely  permit  a  precise  diagnosis  to  be  established  ; 
there  are  dulness,  languor,  inappetence,  pica,  intense  thirst,  emaciation, 
hydraemia,  sub-acute^  colics,  and  black  diarrhoea.  The  disease  usually 
terminates  in  death.  Wernicke  indicates — as  an  ante  mortem  sign — a 
peculiar  alteration  in  the  blood  (poikilocijtosis),  which  shows,  mixed 
with  the  red  corpuscles,  reddish-yellow,  isolated  cells,  larger  than  the 
normal  globules,  of  which  some  are  spherical,  and  others  foliaceous, 
scutiform,  pyriform,  or  claviform.^ 

At  the  autopsy  of  animals  which  have  been  killed  or  have  died,  there 
are  found  in  the  abomasum  hundreds,  even  thousands,  of  the  Stron(/!/lus 
contortus  lying  close  together  on  the  mucous  membrane,  which  is  paler 
than  usual,  and  may  be  also  somewhat  thickened  ;  though  in  some 
instances  it  may  be  sanguinolent,  and  show  numerous  ulcerations 
where  the  worms  are  yet  attached.  The  abomasum  is  more  or  less 
dilated,  and  contains  reddish  matters,  also  tinted  by  effused  blood.^ 

This  '  strongylosis  of  the  abomasum  '  is  only  serious  because  of  its 
epizootic  form,  or  if  it  is  at  an  advanced  stage,  or  the  animals  have 
not  been  submitted  to  suitable  treatment. 

Tonic  and  strengthening  food  is  recommended.  The  medicines  em- 
ployed are  Chabert's  empyreumatic  oil — a  teaspoonful  per  head  every 
day ;  or  a  mixture  of  equal  parts  of  empyreumatic  oil  and  oil  of 
turpentine,  diluted  with  treble  its  weight  of  brandy — the  dose  being 
two  teaspoonfuls  a  day ;  or  kamala — 3  or  4  grammes  per  day,  Ziirn, 
after  Eabe,  prefers,  as  less  irritant  and  as  active  for  the  patients, 
the  picrate  of  potass  given  daily  in  doses  of  -15  to  -30  gramme  to 
lambs,  and  1-25  grammes  to  adults  ;  a  cure  is  effected  in  about  three 
days. 

Strongylus  filicoUis  (Eud).— This  Strongle  may  be  found  in  the 
abomasum  of  the  Sheep  and  Goat,  alone  or  in  company  with  the  pre- 
ceding. It  is  capable  of  causing  grave  damage ;  but  as  it  usually 
inhabits  more  particularly  the  small  intestine,  it  will  be  noticed  when 
speaking  of  the  parasites  of  that  organ. 

Strongylus  COnvolutUS  (Ostertag).— Body  brownish-yellow— darker 
in  the  female — filiform,  and  attenuated  at  the  extremities.  ^louth 
nude  ;  oesophagus  separated  from  the  intestine  by  a  small  bulb.  The 
male  is  7  mm.  to  9  mm.  long,  and  has  the  caudal  pouch  bilobate,  each 
lobe  being  sustained  by  four  ribs,  the  middle  and  anterior  of  which 
are  doubled  ;  the  posterior  ribs  are  short,  a  httle  divided  at  their 
extremity,  and  fused  at  their  base,  and  join  the  two  lobes  of  the  pouch. 
The  fenuile  is  10  mm.  to  13  mm.  long,  and  terminates  in  a  short  tail ; 
the  vulva  is  situated  towards  the  posterior  tenth  of  the  body — that  is, 
near  the  anus,  and  occupies  the  bottom  of  a  depression  above  which  is 
a  kind  of  membraneous  bell. 

^  R.  Wernicke.  Deutsche  Zeitschr.  f.  Thiermed.  und  Vergl.  Pathologie,  XIII.,  1887, 
p.  194. 

"  Csokor.  Magtnwurmseuche  einer  Ziege.  (Esterr.  Zeitschr.  f.  wiss.  Veteriniir- 
kimde,  II.,  1888,  p.  54. 
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This  worm  has  been  found  by  Ostertag^  in  the  abomasum  of  the  Ox, 
and  according  to  the  incomplete  description  he  has  given  of  it,  it  appears 
to  resemble  greatly  the  St.  contortus,  of  which  it  is  perhaps  only  a 
variety  or  special  phase  of  development.  Ostertag  has  met  with  it  in 
variable  quantity,  in  90  per  cent,  of  the  cattle  slaughtered  in  the  Berlin 
abbatoirs.  It  was  only  in  limited  number  in  animals  in  good  condi- 
tion, but  was  abundant  in  those  which  were  emaciated  or  otherwise  in 
a  low  state.  It  was  lodged  beneath  the  epithelium  of  the  abomasum 
at  very  varied  points,  but  never  at  the  pylorus  ;  and  it  occupied  a  small 
depressed  nodule,  the  size  of  a  pin's  head  to  that  of  a  lentil — the 
smallest  of  the  nodules  being  grayish,  and  the  others  surrounded  by 
brownish-yellow  areola.  The  centre  of  the  nodule  was  pierced  by  a 
small  punctiform  orifice,  and  its  cavity  contained  a  Strongle  rolled  up 
on  itself.  Some  time  after  slaughter,  the  worms  left  these  nodules  and 
many  were  found  on  the  surface  of  the  epithelium,  a  larger  number 
projecting  in  various  lengths  from  the  orifices  of  the  small  tumours. 
(Stiles  has  found  it  in  Cattle  and  Sheep  in  America.) 

This  Strongle  appears  to  be  the  cause  of  a  pernicious  anaemia,  accom- 
panied by  catarrh  of  the  abomasum,  young  animals  being  more  par- 
ticularly its  victims. 

The  Spiroptera  scutata  (Miiller)  is  yellow  ;  the  mouth  is  round  and 
nude  ;  the  cephalic  extremity  is  truncated,  and  surrounded  for  the 
length  of  a  millimetre  by  chitinous  ])lates  of  various  thicknesses,  in  the 
form  of  a  shield.  The  mule  is  4  cm.  to  5  cm.  long,  has  the  tail  rolled 
up,  and  is  furnished  with  two  wings  and  two  spicula?.  The  female  is 
'8  cm.  to  10  cm.  long,  and  has  the  vulva  situated  in  front  of  the  anus  ; 
it  is  ovoviviparous. 

This  Spiroptera  has  been  found  by  Miiller,  of  Vienna,  in  the  epithe- 
lium of  the  oesophagus — and  more  especially  in  its  thoracic  portion- 
in  five  Polish  and  Hungarian  Oxen- ;  he  described  it  under  the  name  of 
Spiroptera  saitata  asophagea  bovis.  There  were  only  a  few  in  each  Ox. 
Harms  has  seen  the  same  worms  in  the  oesophagus  of  Sheep ;  they 
Avere  parallel  to  the  longitudinal  axis  of  the  organ,  and  rolled  up  in  a 
spiral  manner,  like  the  wool-fibre  of  merino  Sheep.  Zlirn  found  them 
to  be  identical  with  the  Sp.  scutata  of  the  Ox.^  Miiller  has  also 
observed  them  in  the  epithelium  of  the  oesophagus  of  an  old  Horse. 
Lastly,  Korzil  has  seen  them  in  the  mouth  and  pharynx  of  Pigs,  as 
will  be  mentioned  immediately.  (Stiles  has  found  them  in  abundance 
in  American  Cattle  and  Sheep.) 

Curtice  says  he  has  found  in  the  walls  of  the  oesophagus  of  the  Ox, 
larvae  which  he  considers  as  those  of  the  H.  bovis  in  the  first  stage  (see 
p.  51). 

^  R.  Ostertag.  Etue  Xeue  Stronr/ylumrt  im  Lahmarjtn  drs  Kinden.  Zeitschr.  f. 
Fleisch- nnd  Milchhjgif  ne,  I.,  1890,  p.  4  ;  and  Centrabl.  f.  Bakteriol.  u.  Parasitei.- 
•kunde,  VIII.,  1890,  p.  467. 

-  Muller.      (Esterr.  Vierteljahrsschrift  f.  VViesensch.  Veteriniiikunde,  1869,  p.  127. 

'  Harms  and  Ziirn.  Mittheilungen  am  der  Thierarztl.  Praxis  im  Preuss.  Staate, 
1875-76,  p.  131. 
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Akticle  III.— Parasites  of  the  Stomach  of  the  Pig-. 

Gruby  and  Delafond  have  found  in  the  stomach  of  the  Pig  a  flagel- 
late infusorium  belonging  to  the  Order  Euflagellata  (see  p.  318),  whicli 
may  be  included  with  the  Trichomonades  {Trichononas  Donne).  It  is 
the  Tr.  snis  Davaine.  The  authorities  who  have  seen  it,  have  described 
it  as  having  an  oval,  depressed  body,  20  /x  long  and  10  /x  broad,  with  a 
flagellum  (?)  at  one  pole  and  a  crown  of  cilia  (?)  at  the  other. 

The  other  parasites  met  with  in  the  stomach  of  the  Pig  are  Nema- 
todes. 

1.  Spiroptera  strongylina  (Eud.).— Body  white,  thin,  and  often 
curved  in  a  semicircle.  Head  not  distinct  from  the  rest  of  the  body. 
Mouth  without  lips  and  papilhe,  and  continued  by  a  pharynx.  A  very 
narrow  lateral  wing  on  one  side.  Male  10  mm.  to  13  mm.  long  ;  tail 
furnished  with  two  broad,  unequal  wings  ;  six  papillae  on  each  side 
asymmetrically  arranged,  two  of  them  being  post-anal  ;  spicula3  long 
and  thin.  Female  12  mm.  to  20  mm.,  vulva  situated  immediately  in 
front  of  the  anus. 

The  Spiroptera  strongyliiia — which  appears  to  be  rare — has  been 
found  in  Germany  in  small  sub-mucous  tumours  in  the  stomach.  No 
trouble  has  been  ascribed  to  it.  It  has  been  observed  most  frequently 
in  the  wild  Boar. 

2.  Spiroptera  SCUtata  (Miiller). — This  worm  is  mentioned  above  as 
being  found  in  the  Horse,  Ox,  and  Sheep.  KorziP  has  also  often  seen 
it  in  the  mouth  and  pharynx  of  the  Pig,  implanted  in  the  epithelium, 
and  more  or  less  free  on  the  surface  of  the  mucous  membrane.  It  does 
not  seem  to  have  produced  any  appreciable  pathological  effect. 

3.  Gnathostoma  hispidum  (Fedsch.). — '  The  anterior  extremity  is 
provided  with  twelve  rows  of  chitinous  plates,  the  summits  of  which 
are  garnished  with  sharp  hooks  directed  backwards.  The  viale  is 
25  mm.  long  ;  its  tail  forms  a  kind  of  rounded  pouch.  The  feiiKilr 
measures  31  mm.  ;  its  body  gradually  tapers  towards  the  end,  where  it 
terminates  in  a  conical  point  '  (Eailhet). 

This  Nematode  was  found  by  the  Eussian  traveller,  Fedschenko,  in 
the  walls  of  the  stomach  of  a  Pig.  Csokor-  has  seen  it  in  Vienna, 
where  it  is  known  to  the  pork-butchers  as  the  tricoloured  worm.  It 
fixes  itself  in  the  mucous  membrane  by  means  of  its  hooks,  and  lives 
on  the  blood  it  extracts.  The  points  it  occupies  are  marked  on  the 
exterior  of  the  stomach  by  distinct  injection,  involving  the  peritoneal 
serous  membrane,  and  dark  spots  the  size  of  a  poppy-seed.  Intern- 
ally, the  mucous  membrane  is  inflamed,  particularly  at  the  fundus  of 
the  organ  ;  while  between  the  rugae  more  especially,  it  is  mammillated, 
reddened  and  thickened,  and  there  the  worms  are  observed  to  be  im- 
planted in  it  by  their  cephalic  extremity.  The  stomach  is  more  or  less 
distended  and  disturbed  in  its  functions,  and  there  is  often  marked 
cachexia. 

4.  Cobbold  has  described,  as  the  type  of  a  new  genus,  a  singular 
parasite — the  Simondsia  paradoxa.  '  The  genus  Simondsia  (Cobbold) 
is,  in  fact,  represented  by  endo-parasitic  Nematodes,  the  females  of 

^  Korzil.     Oi^sterr.  Vierteljahrssch.  f.  Wissensch.  Veteriniirkunde,  1878. 

^  J.  Csokor.  Gnatfio-stoma  liixjndam  suin  ,<.  Chciracanthiis  Ditnimj.  (Esterr.  Vier- 
teljahrsschr.  f.  Wir^s.  Veteriniirkunde,  LVII.,  1882,  p.  1.  —  Clironhche  Enlz'dndung  ckr 
M aijenschltimhaut  durch  Gnathosloma  hi>fpidnm.     Ibid.,  II.,  1888,  p.  53. 
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which  have  a  very  developed  external  uterus,  from  which  spring 
several  branches  that  end  in  a  cul-de-sac.  These  females  are  encysted ; 
the  males  are  free. 

'  The  Simondsia  paradoxa  (Cobbold)  has  a  cylindro'id  body,  attenu- 
ated towards  the  anterior  extremity,  which  has  two  narrow  lateral 
wings.  The  inouth  has  two  prominent  papilkc.  The  male  measures 
12  mm.,  it  has  a  spiral  tail,  and  two  long,  thin  spiculye.     The  female  is 

fj  lo   mm.   long,  and   towards 

the  posterior  part  of  the 
body  has  a  considerably- 
developed,  rosette  -  shaped 
organ,  formed  by  the  everted 
uterus  ;  the  tail  is  twice  as 
thick  as  the  body,  is  conical, 
and  has  three  spinules  along 
the  base,  immediately  above 
the  anus.  It  is  probable 
that  the  vulva  opens  at  the 
base  of  the  rosette. 

'  This  remarkable  parasite 
was  discovered  in  March, 
1852,  by  Professor  Simonds, 
in  the  walls  of  the  stomach 
of  a  German  Pig  belonging 
to  the  Zoological  Society 
of  London.  The  males  were 
free,  and  the  females  were 
enclosed  in  small  tumours 
or  cysts,  from  which  they 
protruded  their  head  by  a 
narrow  opening  in  the  cavity 
of  the  stomach.  In  the 
first  description  Cobbold  gave 
of  this  worm,  he  mistook  its 
head  for  its  tail '  (Eailliet). 


Fic.  141. — SimoiiLhta  paradoxa,  after  Cobbold. 

A,  female  extracted  from  its  cyst,  magnified 
five  diaiiieter.s;  a,  cephalic  extremity;  hb,  lateral 
winga  ;  c,  posterior  end  of  the  oesophagus  ;  d  d, 
intestine  ;  e  e  e,  cteca  of  the  uterine  rosette  ;  /, 
tail.  B,  male,  magnified  five  diameters  ;  a, 
cephalic  extremity ;  f,  caudal  extremity.  C, 
group  of  ova  extracted  from  the  uterine  cornua  ; 
magnified  250  diameters. 


Article  IV. — Parasites  of  the  (Esophagus  and  Stomach  of  the 

Dog. 

Independently  of  the  two  forms  of  Infusoria  found  by  Gruby  and 
Delafond  in  the  stomach  of  the  Dog,  the  parasite  most  frequently 
found  there  is  the  Spiroptera  sanguinolenta.  We  have  also  on  two 
occasions  seen  the  larvae  of  the  Gastrophilus  of  the  Horse  in  it,  and  also 
wandering  Ascarides  from  the  intestine.  Taeniae  may  likewise  find  their 
way  into  the  stomach,  and  Wolpert  has  even  found  them  in  the 
oesophagus.^ 

Infusoria. — One  has  a  pyriform  body  terminated  by  a  flagellum  ; 

the  upper  surface  of  the  cell  is  convex,  the  lower  flattened  ;  movements 

very  active ;    length    10  /a,  breadth    20  fx;   it  may  be   included  (?)  in 

the  genus  Monoccrcomonas  (Eujiagellata),  by  the  name  of  Mon.  canis 

1  Wolpert.  Revue  Vet^rinaire,  1888,  p.  467. 
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Davaine.  The  other  species  is  fihform,  and  is  slow  in  movement; 
length,  10  /x  ;  it  appears  to  belong  to  the  vegetable  kingdom  (Bacteriacca) 
rather  than  to  the  Infusoria.  These  two  forms  extend  into  the 
duodenum  and  the  first  moiety  of  the  small  intestine.  They  are  in- 
dependent of  the  state  of  health. 

Spiroptera  sanguinolenta  (Rud.). — This  Nematode  is  readily  re- 
cognised by  its  blood-red  colour.  The  male  is  from  3  cm.  to  5  cm. 
long,  the  tail  spiral  and  provided  with  two  lateral  wings,  each  of  these 
being  sustained  by  six  papillae,  of  which  two  are  post-anal ;  two  unequal 
spicule.  The  female  is  6  cm.  to  8  cm.  long ;  the  tail  is  shghtly  curved, 
and  the  vulva  is  4  mm.  or  5  mm.  behind  the  mouth. 

This  worm  has  been  met  with  in  the  Wolf  and  Fox,  and  more 
particularly  in  the  Dog.  It  is  sometimes  found  in  the  aorta,  lungs,  and 
lymphatic  glands ;  but  it  is  lodged  almost  exclusively  in  tumours  in  the 


Fig.  142. 


•^inroptcra  sangiiinc 


A,  male  and  female,  natural  size  ;  B,  cephalic  extremity,  s-howing  the  interior  of  the 
Luccal  cap.sule,  magni6ed  fifty  diameters  ;  C,  caudal  extremity  of  the  male,  lateral  view  ; 
magnified  twenty-tive  diameters. — Railliet. 


stomach  and  oesophagus.  These  tumours  are  never  numerous,  being 
only  one,  two,  or  three  ;  their  volume  varies  in  size  from  that  of  a 
hazel-nut  to  a  pigeon's  egg;  their  shape  being  ovoid  and  their  con- 
sistence hard.  The  mucous  membrane  covering  them  offers  no  other 
alteration  than  a  regular  circular  opening  on  their  summit,  but  which 
may— in  very  exceptional  instances— be  absent.  They  are  limited, 
outwardly,  by  the  muscular  coat  of  the  cESophagus  and  stomach,  and 
are  composed  of  indurated  tissue  chambered  into  cavities,  in  which 
the  rolled-up  worms  are  imbedded  in  a  purulent  fluid  that  pressure 
causes  to  issue  from  the  opening,  and  which  also  follows  extrusion  of 
the  Spiroptera.     This  orifice  is  in  communication  with  all  the  cavities 
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in  the  tumour.  The  numbex'  of  worms  in  each  tumour  is  very  variable, 
generally  from  2  to  20. 

Silva  Aranjo  has  found  five  Spiroptcra  scuvjuinolcnta  free  in  the 
oesophageal  cavity  of  a  Dog.^ 

Morgagni  and  Ercolani  have  imagined  that  the  Spiropteres — being 
introduced  into  the  stomach  in  the  larval  condition  —  perforate  the 
mucous  membrane  and  develop  in  the  submucous  connective  tissue. 
Davaine-  is  of  the  contrary  opinion,  and  thinks  that — owing  to  their 
tenuity  in  the  first  stage — they  find  their  way  into  the  duct  of  an 
oesophageal  or  gastric  gland,  causing  its  dilatation  and  inflammation, 

and  ultimate  conversion  into 

n 


4 


!/ 


M^\ 


a  verminous  tumour.  He 
bases  his  opinion  on  the 
form  of  the  opening,  which 
does  not  appear  to  be 
eroded  or  ulcerated.  lu  the 
larger  proportion  of  cases, 
the  duct  of  the  gland  re- 
mains permeable ;  but  in 
others  it  becomes  obliter- 
ated, perhaps  by  the  com- 
pression of  the  tumour  itself 
upon  it,  even  when  it  is  per- 
meable ;  so  that  there  goes 
on  a  transformation  analo- 
gous to  that  so  frequently 
observed  in  the  sebaceous 
follicles,  in  the  glands  of  the 
lips,  etc.  But  the  histolo- 
gical study  of  these  tumours 
can  alone  solve  this  unde- 
cided question. 

The  Spiroptcra  sangtiino- 
lenta — which  is  common  in 
China  and  Brazil — appears 
to  be  more  frequent  in  Italy 
than  in  France,  where  it  is 
somewhat  exceptional.  We  need  only  refer  to  its  most  characteristic 
symptoms.  According  to  Manson,  its  presence  in  the  oesophagus  is 
manifested  by  repeated  vomitings,  which  may  terminate  in  death  from 
inanition  ;  the  tumours  may  open  into  the  peritoneum,  and — as  a  con- 
sequence of  their  rupture — occasion  a  fatal  pleurisy.  Littlewood  has 
also  remarked  frequent  vomiting  in  a  Dog,  the  stomach  of  which  con- 
La  Filaria  Immitis  et  la  Filaria  Sanrju'mohnta  au  Bresil.     Lyon 


\i.jXjM*^ 


Fig.  143. — Tumours  of  the  Spiroptcra  sani/n'mo- 
hnta  in  the  stomach  of  the  Dog  ;  natural  size. — 
Railliet. 

One  of  these  tumours  has  been  incised  to  show 
the  internal  cavity  and  the  worms  contained 
therein. 


1  Silva  Aranjo. 
Medical,  1878. 

^  Davaine.     Traite  des  Entozoaires,  2nd  edition,  Paris,  18/ 
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tained  numerous  nests  of  Spiropteres.^  The  Spiropteres  of  the  stomach 
have  been  sometimes  considered  as  the  cause  of  a  voracious  appetite 
with  which  several  of  the  animals  attacked  appeared  to  be  affected. 
A  relatively  large  proportion  of  the  observations  with  regard  to  this 
parasite  have  been  of  Dogs  dead  from  rabies ;  but  this  may  be  ex- 
plained by  the  circumstance  that  the  autopsy  of  rabid  Dogs  demands 
a  careful  examination  of  their  stomach.  And  it  may  also  be  the  case 
that  this  Nematode  at  times  induces  rabiform  symptoms,  which  have  led 
to  mistakes,  and  caused  Dogs  presenting  them  to  be  sacrificed  as  rabid. 

The  recent  investigations  by  Grassi-  have  made  known  the  evolutive 
cycle  of  the  Spiroptera  sanguinolenta.  This  worm  has  for  its  inter- 
mediate host  the  Eastern  Cockroach  {Pcriplancta  orientalis  Linn.),  one 
of  the  insects  commonly  known  in  France  as  Cafard  and  Cancrelat 
(American  Cockroach).  In  the  abdominal  cavity  of  this  creature, 
Gi-assi,  at  Catania,  has  often  found  relatively  large  cysts  containing 
young  Nematodes,  the  colour  of  which  resembled  that  of  the  Spiroptera 
in  question ;  and  Dogs  to  which  he  had  administered  a  large  quantity 
of  these  cysts  have — at  their  autopsies — shown  young  Spiropteres  which, 
at  the  end  of  fifteen  days,  had  already  imbedded  themselves  in  the 
oesophageal  mucous  membrane.  It  is  probable  that  this  Cockroach 
finds  its  parasites  in  the  excrements  of  Dogs  which  are  bearers  of  the 
Spiropteres,  and  that  the  Dogs  in  their  turn  are  infested  in  eating  these 
Insects ;  for  Grassi  affirms  that  many  Dogs  like  chasing  Cockroaches. 

Seeing  the  relative  rarity  of  the  helminthiasis  caused  by  the 
Spiropteres,  and  the  absence  of  precise  symptoms  indicative  of  its 
existence,  nothing  can  be  said  with  regard  to  the  treatment  of  the 
affection. 

Larvae  of  the  (Estridae. — Larvae  of  the  Gastrophilus  equi  have 
been  found  in  the  stomach  of  carnivorous  animals,  such  as  the  striped 
Hyaena  and  the  Badger.  G.  Colin^  has  met  with  one  once  in  a  four 
or  five  mouths  old  Newfoundland  Dog,  '  pupped  at  the  beginning  of 
winter,  and  on  which  no  (Estnis  could  have  deposited  its  eggs.  But 
as  it  had  been  fed  upon  the  debris  of  Horses,  a  larva,  no  doubt,  had 
been  swallowed  with  that  food,  and  had  been  arrested  in  the  stomach, 
where  it  had  hooked  itself  on  to  the  mucous  membrane,  in  which  it 
had  made  a  depression  to  lodge  the  posterior  extremity  (sic)  of  its 
body.'  Schliepe,-*  at  the  autopsy  of  a  rabid  Dog,  found  in  the  cardiac 
diverticulum  of  the  stomach  'three  larvte  of  the  Oestrus  cqui  firmly 
implanted  in  the  mucous  membrane,  and  as  well  developed  as  those 
found  at  this  time,  December,  in  the  stomach  of  the  Horse.' 

^  Little  wood.     The  Veterinarian,  February,  1890. 

-  B.  Grassi.  Aiicora  sul  cide  evolutivo  dtlla  Spiroptera  Sani/ninohnta.  Seconda 
nota  preliminare.  Rovellasca  (Como),  12  Lnglio,  1888.  —  Beilriuje  znr  Ktnntniss  des 
Eiiiwkl-huigsci/clm  von  fiinf  Parasiteii  des  Nnndes.  Centralbl.  f.  Bakt.  u.  Parasiten- 
kunde,  IV.,  1S88,  p.  609.     Recueil  de  Med.  V^t^rinaire,  1889,  p.  127. 

^  G.  Colin.  Sur  les  Trcui.'</ormatio)ts  des  Larves  d'CE-^itres.  Bull.  See.  Cent,  de 
Med.  Veterinaire.     Rec.  de  Med.  V^teriiiaire,  1862,  p.  34G. 

•*  Schliepe.  Magaziu  f.  d.  ges.  Thierheilkunde,  1866.  Recueil  de  Med.  Veterinaire, 
1868,  p.  574. 
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Article  V. — Parasites  of  the  Stomach  of  the  Cat. 

Ascarides  and  Taeniae  may  be  found  in  the  stomach  of  the  Cat,  and 
particularly  the  Tceuia  crassicoUis  ;  but  the  only  parasite  proper  to  that 
organ  is  a  Nematode  of  the  family  of  Strongylides — the  three-pointed 
Ollulan  {Ollulanus  tricusjns  Leuckart).  To  Leuckart  we  owe  its  dis- 
covery and  description.  1 

The  genus  Ollulanus  is  characterized  by  the  presence  of  an  urn- 
shaped  buccal  capsule,  a  slightly  muscular  oesophagus,  and — with  the 
males — a  caudal  bilobate  pouch,  containing  two  short  spicuhe.  In  the 
Ollulanus  tricuspis,  the  adult  /e?na/c  measures  at  most  1  mm.  long,  and 
has  three  points  at  the  caudal  extremity. 

In  the  adult  state,  the  worm  resides  in  the  substance  of  the  gastric 
mucous  membrane  of  the  Cat,  where  it  is  often  found  in  such  quantity 
that  this  membrane  is  softened,  reddened,  and  ecchymosed.  The 
female  is  ovoviviparous.  The  embryos  are  of  colossal  dimensions, 
compared  with  those  of  the  parent — measuring,  in  fact,  320  /x  long, 
and  15  ji.  broad  ;  the  body  of  the  female  can  scarcely  contain  more  than 
three  of  them.  Nevertheless,  they  are  found  in  great  quantities,  not 
only  in  the  stomach,  but  also  in  the  intestine  as  far  as  the  large  colon, 
whence  they  soon  wander — like  the  Trichinai — to  various  parts  of  the 
body  of  their  host — invading  more  particularly  the  pleura},  diaphragm, 
liver  and  lungs,  where  they  form  cysts  measuring  -lo  mm.  to  -20  mm., 
in  each  of  which  are  found  one  or  several  embryos  rolled  up  on  them- 
selves. The  wall  of  the  cysts  is  very  thick,  and  their  cavity  relatively 
restricted.  In  the  lung  they  simulate  miliary  tubercles,  each  being 
surrounded  by  a  zone  of  hepatization  ;  and  the  iuiiammatory  process 
may  be  so  extensive  as  to  cause  the  death  of  the  animal.  In  serious 
cases,  the  embryos  are  met  with  in  the  more  or  less  sanguinolent 
bronchial  mucus. 

The  embryos  of  the  Ollulanus  tricuspis  cannot  continue  their  course 
of  development  in  the  Cat.  The  majority  of  them  are  expelled  along 
with  the  fieces,  or,  exceptionally,  with  the  bronchial  mucus.  They 
may  then  be  ingested  by  the  smaller  Eodents,  and — as  Leuckart  has 
experimentally  demonstrated — they  pass  from  the  intestine  of  these 
into  the  muscles,  where  they  become  encysted,  after  the  manner  of  the 
Trichime.  There  their  development  becomes  more  advanced  than  it 
can  be  in  the  pulmonary  or  other  cysts  in  the  Cat ;  but  it  is  probable 
that  it  is  completed  in  the  digestive  canal  of  the  Cat  that  feeds  upon 
infested  Eodents.  Nevertheless,  Leuckart,  having  fed  a  Cat  with  mice 
experimentally  infested,  on  killing  it  eight  days  afterwards,  found  the 
worms — not  in  the  stomach,  but  in  the  ca}cum  and  large  intestine,  and 
they  had  undergone  no  change.  So  that  uncertainty  still  prevails  with 
respect  to  the  evolution  of  the  Ollulan.  We  think  it  should  be  men- 
tioned that  in  our  numerous  autopsies  of  Cats,  we  have  never  met  with 
this  parasite. 

Lutz-  says  that,  in  Brazil,  he  saw  in  the  stomach  of  a  Cat  a  great 
number  of  worms — male  and  female — which  he  believed  belonged  to 

^  R.  Leuckart.     Die  Mtnschlichen  Parasittv,  II.,  Leipzig,  1876,  pp.  102,  106. 
-  Ad.  Lutz.     Deutsche  Zeittch.   f.    Thieimed.    und  Vergl.   Pathologic,  XII.,   1885, 
p.  61. 
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the  genus  Plvisaloptcra,  of  which  we  shall  speak  hereafter  when  deal- 
ing with  the  Brazilian  species  found  in  the  stomach  of  the  Fowl. 
These  Physalopteres  are  very  closely  related  to  the  Ph.  dujitata 
Schneider,  that  lives  in  the  stomach  of  the  Cougar  or  Puma  {Felis 
concolor). 

It  is  possible  that  these  worms  were 
only  Physalopteres  of  the  Fowl  which  had 
been  ingested  with  the  entrails  of  that 
Bird.  We  have  found  in  the  intestines 
of  a  Cat,  intact  Heterakis  papillosa,  which 
had  evidently  been  derived  from  this 
source. 

Article  YL— Parasites  of  the  Stomach 
of  the  Rabbit. 

The  Striped  Strongle  (Strongyhis 
stri(iosm  Dujardin)  chiefly  infests  warren 
Eabbits,  being  found  in  the  caecum  and 
colon.  Eailliet^  has  found  it  in  thousands 
in  the  stomach  of  these  animals,  in  which 
it  gives  rise  to  a  fatal  anaemia,  by  ab- 
stracting blood  from  the  gastric  mucous 
membrane.  The  same  worm  has  been 
found  by  Eailliet,  in  small  numbers,  in  the 
stomach  of  domesticated  Eabbits  at  Alfort ; 
and  Perroncito  has  made  a  similar  obser- 
vation at  Turin.  But  up  to  the  present  time, 
a  real  pathogenic  action  in  domesticated 
Eabbits  has  not  been  attributed  to  this 
Strongle. 

It  is  recognised  by  the  following  charac- 
ters : 

Body  blood-red,  filiform,  cuticle  striated 
transversely,  and  having  about  50  longi- 
tudinal lines.  Male,  8  mm.  to  16  mm.  in 
length,  and  provided  with  two  long  spicule 
with  a  brush-like  termination ;  a  cam- 
paniliform  caudal  pouch,  deeply  excised 
in  front,  slightly  bilobate  behind,  its 
posterior  ribs  fused  into  one  for  the 
greater  portion  of  their  length,  and  divided 
into  two  branches  at  their  posterior  ex- 
tremity ;  the  posterior,  external,  and 
anterior  are  single  ;  the  middle  and 
anterior  are  double.     Female,  11  mm.  to 

20  mm.  long;  vulva  distant  from  the  caudal  extremity  2-lJ:  mm.  to 
3-28  mm. 

Moniez  has  found  beneath  the  gastric  mucous  membrane  of  the 
Eabbit  and  Hare,  a  particular  Spiroptera  which  he  has  named  the 
Spiroptem  Icporum.- 

'  Railliet.     Snr  Vldtntiie  iln  Strongylns  Blasii  ron  Lvu<tow  et  da  Strongylus  strigo.sus 
Dujardin.     Bull,  de  la  Soc.  Zool.-g.  de  France,  XIII.,  1888,  p.  210. 
-  Moniez.     Bull.  Scientif.  du  Dep.  du  Xord,  l^SO,  p.  447. 


Fig.  144. — Stroinjylu-:  strigosii.'i: 
caudal  extremity  of  the  male, 
seen  on  the  ventral  surface  ; 
magnified  forty  diameters.— 
Railliet  (inedited). 
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Article  YII.— Parasites  of  the  (Esophagus  and  Stomach  of  Birds. 

When  we  treated  of  diphtheria  (p.  341),  mention  was  made  of  the 
Flagellata  seen  by  Eivolta  and  Pfeiffer  in  the  mouth,  pharynx,  and 
other  parts  of  the  digestive  canal ;  so  that  we  have  now  only  to  con- 
sider the  Helminths  that  may  be  found  in  the  oesophagus  and  stomach 
of  domesticated  Birds. 

The  Fowl,  Goose,  Duck  and  Swan  are  the  only  ones  that  harbour 
Helminths  in  the  pre-intestinal  portion  of  that  canal.  With  the  excep- 
tion of  one  species  of  Trematode  found  in  the  Fowl,  these  are  all 
Nematodes  belonging  to  seven  different  genera.  Two — Strongylus 
Milller,  and  Physaloptcra  Eud. — belong  to  the  family  of  Strongylidse ; 
one — Trichosoma  Eud. — belongs  to  the  Trichotracbelidge  ;  and  the  other 
four — Spiroptera  Eud.,  Displiarwjus  Duj,,  Hystrichis  Duj.,  and  Tropi- 
siirus  Dies. — belong  to  the  Filariadoe  (see  pp.  326,  346). 

Fowl. — In  the  oesophagus  of  a  Fowl,  Von  Linstow  found  five  speci- 
mens of  a  Trematode,  which  he  named  Distoma  pcllucidum,  and  which 
— because  of  the  situation,  altogether  in  front  of  the  genital  open- 
ings—should be  included  in  the  genus  Meso(jonu)ius — 2Ies.  pcllucidus. 
It  is  transparent,  reddish,  foliaceous,  attenuated  in  front,  has  two  large 
find  equal-sized  suckers,  is  covered  with  spines  on  its  posterior  moiety, 
and  measures  9  mm.  long,  5  mm.  broad.^ 

Another  parasite  of  the  oesophagus  is  the  Dispharagun  spiralis 
f]\Iolin)- — a  name  given  to  the  genus  by  Dujardin,  because  its  a3Sophagus 
is  formed  of  tw^o  distinct  portions,  and,  besides,  succeeds  a  cylindrical 
ventriculus.  The  spiral  Dispharagus  has  three  papilla3  around  the 
mouth  ;  and  the  anterior  part  of  the  body  has  a  flexuous  cord  on  each 
side.  The  male  has  a  spiral  tail  with  wings,  a  single  spicule,  and  is 
7  mm.  long.     Th.o  female  is  9  mm.  long. 

These  are  probably  embryos  of  the  species  that  Eivolta  and  Delprato^ 
described  by  the  name  of  Tricliiita papillosa.  They  found  them  in  the 
lowl,  encysted  in  the  connective  tissue  around  the  oesophagus,  crop, 
aad  proventriculus,  as  w^ell  as  in  the  wall  of  the  intestine,  and  in  the 
mesentery  near  its  visceral  insertion.  To  the  same  species  may  also 
1  lelong  the  worms  previously  found  in  nodules  in  the  wall  of  the  Fowl's 
gizzard,  and  which  were  considered  as  belonging  to  the  genus  Spirop- 
tera  (p.  346). 

Another  species  of  Dispharagus — D.  nasutus  Eud.,  Filaria  nasuta 
Eud. — has  been  found  in  the  wall  of  the  Fowl's  and  Sparrov/'s  gizzard. 
The  viale  was  closely  rolled  up  in  a  spiral  manner,  and  measured  5  nun. 
long  ;  the  female  was  from  5  mm.  to  7  mm.  long.  It  received  the  name 
of  naiiutus,  from  the  two  long  terminal  papilUe  on  each  side  of  the 
mouth,  from  which  start  two  double,  flexuous  folds  of  integument  that 
pass  to  a  distance  -6  mm.,  then  curve  forward  without  joining. 

^  Von  Linstow.  Eln'uic  neue  Disloinen.  Arch.  f.  Naturgeschichte,  XXXIX.,  1873, 
p.  95. 

2  Ziirn  (Die  Krankheiten  des  Han^fitlJliKjeh,  p.  43)  indicates  as  having  been  found 
by  ISIolin,  beneath  the  cesophageal  epithelium  of  the  Fowl,  the  J'richosomd  anntdatum, 
which  will  be  described  hereafter,  among  the  parasites  of  the  intestine. 

•'  Eivolta  and  Delpratn.     L'Ornitojatria.     Pisa,  1881,  p.  13t). 
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Legros^  has  reported  an  epizooty  due  to  this  species,  among  the 
poultry  in  a  yard  where  several  breeds  of  Fowls  were  kept,  and  of 
which  the  Crevecceur  breed  suffered  most  severely.  The  Birds  became 
emaciated,  were  dejected,  and  died  exhausted  without  having  lost 
their  appetite ;  on  the  contrary,  during  their  last  days  they  were 
unusually  voracious.  The  gizzard  was  studded  with  the  Dispharagus 
nasutus — some  being  entirely  hidden  in  the  substance  of  the  mucous 
membrane,  and  others  fixed  in  it  by  one  extremity,  the  other  floating 
freely  in  the  cavity  of  the  organ.  They  were  packed  so  close  together 
in  certain  places,  that  they  formed  a  kind  of  tissue. 

The  Spiroptera  hamulosa  Dies,  was  discovered  by  Natterer  in  small 
tumours  on  the  surface  of  the  gizzard  of  a  Brazilian  Fowl.  The  male 
is  10  mm.  to  12  mm.  long ;  the  female,  24  mm.  to  26  mm. 

The  genus  Physalopterus  is  characterized  by  its  mouth,  which  has 
two  greatly  developed  lips,  each  provided  with  three  papillae  externally, 
and  having  teeth  internally  at  the  extremity.  The  caudal  pouch  of  the 
male  is  closed,  and  embraces  the  base  of  the  tail.  The  female  is 
oviparous.  The  truncated  Physalopterus  {Phys.  tnincata  Schn.) 
measures,  for  the  male,  25  mm.,  and  for  the  female  33  mm.  long.  It 
has  also  been  found  in  Brazil,  in  the  proventriculus  of  the  Fowl. 

Bakody-  believed  he  had  found  Trichinie  encysted  in  the  walls  of  the 
ventriculus  and  intestine  of  Fowls  which  had  succumbed  to  a  small 
outbreak  of  disease.  But,  as  Leuckart  has  observed,  they  were 
evidently  not  Trichinae,  but  the  larvae  of  some  Filaria  capable  of 
encystment,  which  is  not  rare  in  various  species  of  animals. 

Duck. — Eailliet  and  Lucet  have  attributed  to  a  Nematode  —  the 
Trichosoma  contortum — a  most  serious  disease  affecting  a  lot  of  young 
Ducks  of  Pekin  breed.  ^ 

The  Trichosomes  (TricJiosoma  Eud.)  belong  to  the  family  of  Tricho- 
trachelides.  The  body  is  filiform,  very  attenuated  in  its  anterior  part, 
moderately  and  progressively  expanded  in  its  posterior  part.  The  male 
has  the  caudal  extremity  rolled  up,  and  terminated  by  a  small  caudal 
copulatory  pouch  that  forms  around  the  genital  orifice  a  kind  of  ring  ; 
the  sheath  of  the  spicula  is  transversely  striated  or  ridged.  This  genus 
has  its  chief  representatives  in  Birds. 

The  Trichosoma  contortum  (Creplin)  is  slightly  attenuated  near 
the  posterior  extremity.  The  anterior  has  a  terminal  projection  like  a 
button.  The  male  is  12  mm.  to  17  mm.  long,  and  7  /x  to  9  //  broad 
near  the  head,  and  75  /x  to  80  /x  in  the  posterior  region  ;  it  has  a  very 
fine  spicula,  the  sheath  of  which  is  covered  with  very  small  spines 
directed  forwards.  The  female  is  31  mm.  to  38  mm.  long,  and  9  //  or 
10  /A  broad  at  the  head,  120  /x  to  150  /x  behind  ;  it  has  the  vulva  open- 
ing about  the  anterior  sixth  of  the  body.  Ova  from  48  /x  to  56  /a  long, 
and  21  /x  to  24  /x  broad. 

This  Nematode  has  been  found  in  various  kinds  of  Passeres,  Gralla- 
tores.  Palmipedes,  and  Eaptatores.  According  to  the  observations  of 
Eailliet  and  Lucet,  it  causes  in  Pekin  Ducks  an  engorgement— by  food 

1  Legros.     Comp  Rend,  de  la  Soc.  de  Biolocrje,  1863,  p.  218. 
-  Bakody.     Zeitsch  f.  wiss..  Zoologie,  XXII.,  1872,  p.  422. 

«  Railliet  and  Lucet.  Iiulif/eslion  Imjlunale  d'Ori'jiiie  Parasitaire  chez  iks  Canards. 
Rec.  de  Med.  Veterinaiie,  1890,  p.  13. 
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— of  the  cervical  dilatation  of  the  (Dosophagus,  altogether  analogous  to 
dilatation  of  the  crop  in  the  GaUinae  and  Pigeons.  This  ingluvial  indi- 
gestion— so  named  by  Dupont  of  Plazac — has  been  attributed  to  various 
causes — such  as  the  food  being  too  dry,  too  abundant,  swallowed  too 
hurriedly,  or  undigested.  But  the  above  authorities  have  shown  that 
perhaps  the  chief  factor  is  parasitism  by  the  Trichosoma  contortum  ; 
for  at  the  autopsy  of  Birds  that  have  died  from  this  affection,  they 
have  only  found  alterations  in  the  oesophagus,  which  was  enormously 
distended  in  its  cervical  portion,  and  full  of  food ;  while  its  walls  were 
extremely  thin  and  very  congested.  To  the  naked  eye,  or  through  the 
hand-lens,  the  mucous  membrane  at  that  part  shows  white  or  light- 
yellow  lines,  sometimes  slightly  in  rehef.  The  microscope  proves  that 
these  streaks  are  submucous  galleries  partly  occupied  by  the  Tricho- 
somes,  which  have  formed  them  in  their  movements  and  turnings  around 
the  oesophageal  glands.  The  majority  of  the  galleries  contain  the  ova 
of  the  parasite.     One  oesophagus  may  contain  more  than  thirty  worms. 

These  Nematodes  act,  no  doubt,  mechanically  in  causing  obstruction 
of  the  oesophagus,  that  first  leads  to  its  inertia,  then  its  engorgement 
and  extreme  dilatation,  that  causes  pressure  on  the  pneumogastric  nerve, 
producing  the  phenomena  of  asphyxia. 

The  symptoms  of  this  affection  consist  at  first  in  an  arrest  of  growth, 
and  emaciation  and  weakness,  with  sometimes  epileptiform  crises.  In 
about  five  to  ten  days  engorgement  of  the  oesophagus  commences,  and 
it  rapidly  increases  until  death  ensues  in  one  or  two  days. 

The  conditions  prevailing  at  the  appearance  of  this  affection  are  not 
known.  It  is  only  recognised  that  youth  and  breed  predispose  to  it ; 
for  ordinary  young  Ducks  reared  in  the  same  conditions  as  those  of  the 
Pekin  breed,  pay  but  an  insignificant  tribute  to  this  ingluvial  indigestion. 
From  what  is  known  of  the  evolution  of  the  Trichocephales  and  hepatic 
Trichosomes  of  the  Muridae  (Eailliet),  it  is  probable  that  the  Tricho- 
soma contortus  has  a  direct  development.  Otherwise,  its  sub-mucous 
sojourn — notwithstanding  its  frequency — is,  doubtless,  only  accidental; 
for  in  the  other  Birds  in  which  it  has  been  observed,  it  is  nearly  always 
found  free  in  the  oesophagus. 

With  regard  to  treatment,  all  that  can  be  advised  is  the  employment 
of  anthelmintics  best  suited  for  destroying  entozoa  in  the  intestinal 
canal. 

The  hooked  Spiroptera  {Sjnroj^tcra  uncinata  Eud.)  is  another  para- 
site of  the  Duck's  oesophagus,  where  it  has  been  found  by  Ziirn.i  The 
mouth  is  furnished  with  six  papilliB  and  two  teeth  ;  the  latter  arise 
from  a  flexuous  cord  that  descends  to  2  mm.  from  the  anterior  ex- 
tremity. On  each  side  of  the  body  is  a  double  longitudinal  series  of 
small  spines,  with  their  points  inclining  backwards— a  series  that 
extends  to  nearly  the  caudal  extremity.     In  front,  the  two  series  are 

^  Ziirn.     Lit  Krankheittu  des  HausjejlugeU     Weimar,  1S82,  p.  48. 
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on  the  dorsal  surface,  between  the  two  cords,  and  approach  the  mouth. 
The  male  is  9  mm.  long,  has  eight  papillae  on  each  side — four  of  which 
are  post-anal — a  salient  caudal  pouch  on  each  side,  and  a  long  and  thin 
spicula.  The  female  measures  15  mm. ;  the  vulva  is  1  mm.  from  the 
caudal  point.  Ziirn  has  met  with  these  worms  in  large  numbers  in 
the  oesophagus,  the  crop,  and  the  small  intestine  of  Ducks  that  had 
died  somewhat  suddenly.  They  had  produced  a  severe  inflammation 
of  these  parts.  The  precursory  symptoms  of  death  had  nothing 
characteristic — ^dulness,  upright  feathers,  dysphagia  and  a  great  appe- 
tite, were  nearly  all  the  signs  that  were  observed. 

The  genus  Tropisurus  (Dies.)  is  represented  by  two  species  in  the 
domesticated  Duck.  It  is  remarkable  for  sexual  dimorphism.  The 
female  has  a  thick  ovoid  body ;  the  male  is  filiform,  and  15  to  18  times 
longer  than  it  is  broad,  with  its  tail  careened  downwards  (rpoVt^,  keel). 
The  species  found  in  the  tame  Duck  are  the  Tropisurus  inflatus  Mehlis, 
and  the  Tr.  fissispinus  Dies.  They  inhabit  sub-mucous  cysts  in  the 
succentric  ventricle  and  the  cesophagus,  and  sometimes  set  up  a  fatal 
inflammation  of  these  parts  (Ziirn). 

The  genus  Hystriehis  (Duj.)  is  composed  of  filiform  worms,  the 
anterior  portion  of  their  body  being  studded  with  pi-ickles  (r/Kf-txts,  a 
whip  armed  with  thorns).  They  are  lodged  between  the  mucous  and 
the  muscular  coats  of  the  digestive  canal  of  Birds.  Tw^o  species  are 
sometimes  found  in  the  tame  Duck  :  1.  Hi/stricJiis  tricolor,  Duj. — so 
named  because  the  female,  which  is  27  mm.  long,  is  white  externally, 
black  in  the  centre  or  intestine,  and  bright-red  in  the  intermediate 
layer  and  the  whole  of  the  oesophageal  region.  It  has  been  found  in 
the  succentric  ventricle  of  the  tame  Duck,  and  so  firmly  implanted  in 
the  mucous  membrane  that  it  has  been  found  very  diflicult  to  remove 
it  therefrom  without  breaking  it.  2.  H.  tuhifex  Nitzsch,  found  at 
Geneva  by  Jurin,  in  nodules  from  the  oesophagus  of  the  tame  Duck. 
Body  white,  thick,  filiform,  and  9  cm.  long. 

Goose. — The  Spiroptera  wicinata,  which  Ziirn  found  in  the  Duck,  has 
been  met  with  several  times  in  the  domesticated  Goose,  in  nodules  in 
the  oesophageal  mucous  membrane. 

The  Strongylus  nodularis  (Eud.)  is  sometimes  found  in  the  tame 
Goose,  in  the  substance  of  the  mucous  and  muscular  coats  of  the  suc- 
centric ventricle  and  duodenum.  It  is  attenuated  in  front ;  the  mouth 
has,  laterally,  two  vesiculous  wings  in  the  form  of  nodules,  and  at  the 
posterior  part  the  pharyngeal  bulb  carries  three  teeth  which  can  be 
projected  externally.  The  male  is  10  mm.  to  12  mm.  long,  and  has  a 
caudal  pouch  with  radiating  sides.  The  female  is  10  mm.  to  18  mm. 
long,  and  has  the  vulva  situated  1-5  mm.  from  the  caudal  point. 

Swan. — In  the  succentric  ventricle  of  the  C/jyuus  olor — domesticated 
or  wild — there  has  been  found  on  several  occasions  a  kind  of  Hystriehis 
— the  H.  iKiclujcephalus  MoHn  —  implanted  in  nodules  in  the  mucous 
membrane. 


CHAPTER  III. 

PAEASITES    OF    THE    INTESTINES. 

Of  the  several  portions  of  the  digestive  canal,  the  intestines  are  those 
in  which  nearly  the  greatest  number  of  parasites  are  found.  Their 
rapid  passage  into  the  mouth,  pharynx  and  oesophagus  scarcely  allow 
them  time  to  fix  themselves  there ;  besides,  in  these  three  cavities  they 
do  not  find  the  abundant  liquid  medium  the  intestines  afford  them, 
and  in  them  they  would  be  continually  disturbed  by  their  energetic 
contractions.  The  stomach  is  scarcely  more  favourable  for  their  lodg- 
ment, as  the  acidity  of  the  gastric  juice  drives  them  out  of  it,  those 
which  remain  being  generally  refugees  beneath  the  mucous  membrane. 
By  their  alimentary  contents,  their  extent,  and  the  slowness  and 
smoothness  of  their  movements,  the  intestines  are  the  most  suitable 
for  the  development  and  sojourn  of  the  numerous  parasites,  the  germs 
of  which  are  carried  therein  by  the  food  and  water.  The  majority  of 
these  parasites  infest  the  small  intestines,  others  the  ciecum,  the 
minority  the  colon  ;  and  each  species  has  generally  its  particular 
sojourn,  and  its  exclusive  location  in  the  same  compartment. 

With  the  exception  of  some  inferior  Fungi,  the  parasites  of  the 
intestines  belong  to  the  animal  kingdom.  They  are  the  Coccidia, 
Infusoria,  Flagellata  or  Ciliata,  Cestodes,  Trematodes,  Acanthocephales, 
and  Nematodes.  The  other  groups  have  been  already  sufficiently 
studied  (p.  318),  so  that  it  is  needless  to  refer  to  them  again  in  this 
place. 

CESTODES.— The  Cestodes  (see  p.  5),  or  Tape-ioorms,  are  Plathel- 
minths,  the  body  of  which  is  in  the  form  of  a  narrow  band  divided  into 
more  or  less  distinct  segments.  One  of  the  extremities — termed  the  head, 
and  generally  expanded — has  a  fixation  apparatus  formed  of  suckers, 
and  also  frequently  of  hooks.  The  head  is  often  succeeded  by  a  thin, 
non-annulated  constriction,  named  the  neck.  The  mass  of  the  body  is 
constituted  by  a  connective  network  of  cells,  with  anastomosing  pro- 
longations. From  these  cells  all  the  organs  are  derived ;  they  may  be 
covered  with  carbonate  of  lime,  and  form  calcareous  concretions,  which 
are  frequently  present  in  the  body  of  these  worms.  The  integument 
comprises  —  from   without   to   within  —  an    apparently   homogeneous 
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cuticle,  lying  on  a  suh-cuticnlar  layer  formed  of  large  contractile  cells, 
beneath  which  is  found  the  muscular  laj'er ;  this  layer  is  double,  the 
superficial  portion  being  composed  of  longitudinal,  and  the  deep  of 
transverse,  fibres. 

The  nervous  system  consists  of  two  longitudinal  cords  united  by  a 
transverse  commissure  at  the  head.  There  is  no  digestive  apparatus, 
the  nutritive  materials  in  the  intes- 
tinal canal  of  the  host  of  the  Cestode 
passing  into  its  body  by  fine  canali- 
culi  that  traverse  the  cuticle.  Nor 
are  there  circulatory  or  respiratory 
apparatuses — the  integuments  serving 
for  the  exchange  of  gases.  The  ex- 
cretory apparatus  is  represented  by 
what  are  termed  (erroneously)  a<iui- 
ferous  vessels  —  longitudinal  canals, 
generally  four  in  number,  two  on  each 
side — a  dorsal  and  a  ventral — which 
intercommunicate  by  transversal  an- 
astomoses. They  open  on  the  pos- 
terior surface  of  the  body  by  an  orifice 
—  the  caudal  foramen  —  which  is 
formed  in  the  last  segment,  after 
shedding  of  the  one  behind  it. 

Each  segment  is  hermaphrodite ; 
but  the  male  organs  appear  before 
the  female  ones — the  younger  rings 
or  segments,  situated  near  the  head, 
being  at  first  exclusively  masculine. 
The  male  apparatus  is  formed  of 
numerous  testicular,  pyriform  vesicles 
situated  at  the  extremity  of  the 
deferent  canals,  which  open  into  a 
common  excretory  canal — the  sper- 
micluct.  The  sinuous  extremity  of 
the  latter  ends  in  a  muscular  pouch 
— the  cirrlius-poHch,  that  opens  at  the 
summit  of  a  more  or  less  salient 
mamelon,  situated  on  the  lateral 
border  or  the  ventral  sui'face  of  the 

segment,  and  which  is  named  the  genital  pore.  The  extremity  of 
the  spermiduct  may,  on  becoming  everted,  protrude  beyond  tbe  sexual 
orifice  to  constitute  a  copulatory  organ — the  cirrhus  or  penis. 

The  female  apparatus  comprises  one  or  more  ovaries.  The  ova — 
gathered  together  in  a  pavilion — pass  into  the  oviduct,  and  thence  into 
tlie  uterus,  which  is  an  irregular  tube  that  becomes  distended  by  the 
accumulation  of  ova,  and  develops  into  numerous  lateral  caica  in 
gradually  effacing  the  other  organs  ;  sometimes  the  distended  walls 
lupture,  and  the  ova  are  then  dispersed  in  the  central  zone.  The 
integuments  of  the  segment  may  even  give  way  under  the  internal 
pressure,  and  the  ova  escape  externally.  In  the  Bothriocephales,  the 
uterus  has  a  natural  opening  on  the  external  surface.  The  vulva — 
situated  near  the  male  orifice — is  continued  by  a  vagina  that  terminates 
in  the  oviduct,  near  its  origin,  to  convey  the  spermatozoa  that  the 


Fig.  14.'). — Diagfcam  of  the  structure 
of  a  Cestode  segment. — After  Van 
Beneden. 

tt,  testicles  ;  xp,  vas  deferens  or 
spermiduct  ;  p/?,  sac  of  the  cirrhus  or 
penial  pouch  ;  2'>  cirrhus  or  penis  ; 
ov,  germigen  or  ovary  ;  do,  germiduct 
or  oviduct  ;  %'t,  vitellogen  ;  dv,  vitel- 
loduct;  mt,  uterus,  showing  the  mode 
of  formation  of  the  lateral  cieca  ;  rs, 
seminal  reservoirs  ;  v;/,  vagina  ;  vu, 
vulva  ;  V,  excretory  vessels  ;  c,  inte- 
gumentary envelope. 


380 


TREATISE    ON    PARASITIC    DISEASES. 


cirrhus  throws  iuto  it.  In  one  part  of  its  course,  the  vagina  has  often 
a  dilatation  that  serves  to  retain  the  semen;  this  is  the  seminal  re- 
ceptacle.    There  is  also,  besides,  a  vitclloijen  (ijulk-gkuids) — a  mass  of 

glands  that  secrete  the  vitellus, 
which  is  conveyed  into  the  oviduct 
by  a  citelloduct. 

When  the  ova  are  laid,  they 
usually  contain  an  embryo  pro- 
vided with  hooks,  generally  six  in 
number — hexacanthm  embryo.  This 
embryo  does  not  become  an  adult 
Cestode  until  after  a  series  of 
migrations.  It  exists  in  a  larval, 
agamous  form,  in  the  tissues  of  a 
transitory  host ;  then,  with  it,  it 
passes  into  the  intestine  of  a  second 
animal,  in  w^hich  it  fixes  itself  and 
acquires — along  with  the  sexual 
organs — its  adult  form. 

Of  the  small  number  of  families 
in  the  Cestodes,  only  two  furnish 
parasites  to  Mammalia  and  Birds. 
These  are  the  Tcenidue  and  Bothrio- 
ceplialida. 

1.  T.ENIADES.  —  The  family  of 
Taeniades  is  almost  reduced  to  the 
genus  Tcenia  Linn.,  which  com- 
prises more  than  four  hundred 
species. 

The  Taeniae — typical  of  the  Tape- 
worms—are characterized  by  their 
head,  which    is    always    furnished 


Fig.  146. —  7\etiia  solium ;  natural  size. 
— Kailliet. 


Fig.  147. — Head  of  the  To'nia  solium,  seen 
in  front,  witli  its  salient  suckers.  — 
Leuckart. 


With  four  suckers  (oscula  sitctoria) — the  structure  of  which  is  analo- 
gous to  those  of  the  Trematodes  (see  p.  319) — between  which  is 
sometimes  found  a  more  or  less  marked  depression,  at  other  times  a 
prominence  named  the  j)roboscis  or  roatelluin,  which  may  or  may  not 
be  contractile,  nude,  or  armed  with  hooks.  Besides,  the  segments  or 
joints  have  nearly  always  their  genital  openings  on  their  margin. 
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The  phases  of  development  are  known  for  only  a  small  number  of 
species,  which  undergo  a  series  of  complex  metamorphoses.  At  its 
exit  from  the  ovum  into  a  suitable  medium,  the  embryo — always  pro- 
vided with  six  hooks  [hcxacanthus) — receives  the  name  of  pvotoscolcx 
or  proscolcx.  It  is  at  first  a  larva,  which  penetrates  the  organism  of  a 
primary  host — a  vertebrate  or  invertebrate ;  there  it  loses  its  hooks, 
often  becomes  enveloped  in  a  cyst  produced  in  the  body  of  the  host, 
and  is  transformed  into  a  vesicle — caudal  vesicle  (or  bladder) — which 
has  fluid  contents  and  a  contractile  wall  (Cj/stis).  This  Cystis  develops 
by  budding,  at  one  or  more  points,  a  second  larval  form — dcutoscolcs, 
scolex — which  has  the  same  conformation  as  the  anterior  extremity  of 
the  Taenia,  except  that  the  head  is  invaginated.  The  tissues  which 
contain  it  being  introduced  into  the  digestive  canal  of  a  suitable  host — 
a  Vertebrate  —  the  scolex  separates  from  the  vesicle,  the  head  is 
evaginated  and  becomes  fixed  on  the  intestinal  mucous  membrane,  and 
by  proliferation  produces  a  linear  series  of  rings  (segments  or  joints) — 
thus  constituting  a  Taenia.  In  the  adopted  nomenclature,  the  chain 
takes  the  name  of  strohila,  and  the  sexually  mature  segments  that  of 
proglottis — previously  designated  cucurbitans. 

The  numerous  species  of  Ttenia)  are  distinguished  from  each  other 
by  their  dimensions,  the  form  of  their  segments,  the  arrangement  of 
the  genital  organs,  and  the  presence  or  absence  of  the  cephalic  arma- 
ture. The  number,  size,  shape,  and  arrangement  of  the  hooks  are  very 
important  characters,  but  they  are,  nevertheless,  liable  to  limited 
variation  in  each  species.  A  useful  distinction,  from  a  practical  point 
of  view,  is  that  of  dividing  the  Taeniae  into  armed  and  unarmed — 
according  as  the  head  has  hooks  or  no  hooks ;  though  this  distinction 
is  not  really  scientific,  and  does  not  take  into  account  the  true  affinities 
indicated  by  the  mode  of  development,  on  which  alone  the  classification 
should  rest.  Unfortunately,  only  a  very  small  number  of  species  are 
so  identified,  and  the  classification  of  these  has  been  established  prin- 
cipally by  the  researches  of  Abilgaard,  Von  Siebold,  Van  Beneden, 
Kiichenmeister,  Haubner,  Baillet,  Kedon,  Moniez,  Villot,  etc. 

We  shall  have  occasion  to  refer  to  several  in  detail,  in  dealing  with 
some  of  those  which  are  parasitic  in  the  domesticated  Mammalia.  For 
the  present,  we  will  give  a  summary  description  of  the  classification  of 
the  Taeniae  of  the  domesticated  animals,  such  as  has  been  made  by 
Eailliet,  according  to  the  memoirs  of  Villot. ^ 

The  TjEniae  referred  to  are  divided  into  three  groups  :  Cystotcenians, 
Cystoidotcenians,  and  Anoplotcenians. 

A.  Cystotsenians  (L'ystotcenia).  —  'They  are  characterized  by 
Cysticerci,  which  have  the  caudal  vesicle  proceeding  from  the 
proscolex  by  simple  increase  and  modification  of  structure,  without 
the  production — properly  speaking— of  a  new  part '  (Villot). 

The  head  is  nearly  always  armed  with  hooks  like  small  daggers, 
arranged  in  a  double  crown,  and  the  genital  pores  of  the  strobila — 
single  in  each  segment — are  irregularly  alternate.     Their  Cystici  form 

^  A.  Villot.  Mini.  &ur  les  Cy-'tiqxies  des  Ttuia-s.  Ann.  des  Sc.  Xatur.  Zoologie  (6), 
v.,  1883- 
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three  secondary  groups,  Cysticcrci,  Coennri,  and  Edinococci,  which 
are  found  in  the  tissues  or  closed  cavities  of  the  Herbivora,  Omnivora, 
and  exceptionally  in  the  Carnivora  ;  while  the  strobile  live  in  the 
digestive  canal  of  the  latter.  The  Cystici  are  always  enveloped  in  a 
cystic  membrane,  furnished  by  the  organism  of  their  host. 

The  Cjjaticcrci  {Cysticcrcus  Zed.)  are  monosomatic  and  monocephalic 
Cystici — that  is,  their  caudal  vesicle  gives  rise  to  a  single  body  having 
only  one  head. 

The  Cwnuri  {Canurns  Eud.)  are  polysomatic  and  monocephalic 
Cystici,  their  caudal  vesicle  giving  origin  to  multiple  bodies,  each  of 
which  only  possesses  a  single  head  (Fig.  149). 

The  EcJiinococci  {Echinococcus  Eud.)  are  polysomatic  and  polycephalic 
Cystici ;  their  highly  cuticularized  caudal  vesicle  produces  numerous 
bodies  [proligerous  vesicles),  each  of  which  bears  several  heads. 

The  diverse  forms  of  Cystici  will  be  specially  studied  with  regard  to 
the  organs  in  which  they  are  found.  The  strobilte  derived  from  them 
are  the  cause  of  intestinal  helminthiasis  in  the  domesticated  Carnivora. 
B.  Cystoidotaenians.— The  Cystoidotaenians  (CystoidotcenicB)  '  have 
Cystici,  the  caudal  vesicle  of  which  is  formed  by  budding  of  the 
proscolex— that  is,  by  the  addition  of  a  new  part '  (Yillot). 

The  Cystici  of  Tienitc  of  this  group  have 
— like  those  of  the  preceding  group — a  caudal 
vesicle,  a  body,  and  a  head ;  but  they  also  have 
a  fourth  part  which  A^illot  names  a  hlastogenc. 
The  head,  in  itself,  represents  the  future  scolex. 
The  body  and  caudal  vesicle  are  the  parts 
proper  to  the  Cystici.  With  regard  to  the 
blastogene,  it  represents  the  proscolex,  which 
here  preserves  its  autonomy  and  all  its  em- 
bryonic characteristics.  The  caudal  vesicle  is 
Fig.  148.— Diagrammatic  yery  small,  and  does  not  contain  any  fluid; 
section  of  a  Cy.tic.rcus.  ^^^^^^  ^^^  ^^^^^^  ^f  Cysticcvcouhs  given  by  Leuc- 
kart  to  this  group  of  Cystici.  They  are  all 
parasites  of  Invertebrata,  and  are  lodged  in  the  tissues  or  cavities  in 
the  body  of  their  host ;  they  are  not  surrounded  by  a  cyst,  like  the  pre- 
ceding group. 

Villot  divides  this  group  into  tw^o  sections,  according  as  the  forma- 
tion of  the  caudal  vesicle  takes  place  by  endogenous  or  exogenous 
budding.  The  second  section  alone  contains  a  cystic  form  related  to 
the  parasitic  Taeniie  of  Mammaha.  This  form  is  that  of  the  Crypto- 
cystes  {Crjjptocystis  Villot),  which  are  distinct  from  the  other  Cysticer- 
coides  by  their  relative  simplicity  of  organization,  by  their  separation 
from  the  blastogene  as  soon  as  they  arrive  at  maturity,  and  by  the 
fact  that  they  are  not  proliferous.  The  only  representative  of  this 
genus  is  the  cystic  form  of  an  armed  Tienia  of  the  Dog,  Tcenia  canina 
or  T.  cucumcvina. 

C.  Anoplotaenians.  —  The  Anoplotoenians  (Anoplotceni(e)  are  true 
smarmed  Taeniae,  the  evolution  of  which  is  absolutely  unknown  ;  their 
head  has  neither  rostellum  nor  hooks,  the  segments  are  much  wider 
than  they  are  long,  and  the  embryos  are  surrounded  by  a  pyriform 
apparatus  (Eailliet). 

All  the  Taeniae  of  this  very  artificial  group  belong  to  the  Herbivora, 
and  their  history — still  very  incomplete — scarcely  embraces  more  than 
generahties.     The  majority  are  Diplidians  {Diphyllidia) ;  that  is,  those 
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which  have  two  genital  pores  on  each  border  of  each  segment.  The 
pyriform  apparatus  surrounding  the  embryo — and  which  is  given  as  a 
characteristic  of  the  group — has  not  been  seen  in  all  the  forms  enume- 
rated.    Nothing  is  known  as  to  their  migrations. 

Lastly,  an  unarmed  Taenia  is  found  in  the  Dog — T.  littcrata — which, 
in  all  its  characters,  is  absolutely  outside  the  preceding  groups,  and 
remains  isolated  in  a  crowd  of  numerous  species  of  Ttenite. 

With  regard  to  the  TiGnioe  of  Birds,  their  diversity,  and  the  ignorance 
that  exists  as  to  their  migrations,  permits  their  being  assigned  to  a 
distinct  group  to  which  the  preceding  taxonomic  considerations  do  not 
apply. 

2.  BoTHEiocEPHALiDES. — This  family  has  for  its  type  the  genus 
Bothriocephalus  (Brems.).     They  are  Tape-worms,  the  head  of  which 


Fig.  149. — Diagrammatic  section  of  the  Ccenurus. — Railliet. 

a,  scolex  in  its  normal  arrangement ;  I,  c,  d,  e,  increasingly  diagrammatic,  in  order  to 
show  the  conformity  of  the  CQ?nuri  and  Cysticerci. 

is  destitute  of  hooks,  and  provided  with  only  two  suckers  in  the  form 
of  elongated  slits  (botJiria,  or '  suctorial  grooves ').  The  genital  orifices  are 
situated  on  the  ventral  surface  of  the  segments.  The  majority  of  the 
numerous  species  of  Bothriocephales  live  in  fishes,  though  some  are 
found  in  the  Carnivora  and  domesticated  Birds,  as  well  as  in  Man. 


ACANTHOCEPHALES.  —  The  Acanthocephales  or  Echino- 
rhynches  {Ecltinorhijnchits  0.  F.  Milller)  have  a  proboscis  armed  with 
curved  hooks,  by  which  they  fix  themselves  to  the  intestinal  wall  of 
their  host.  This  proboscis  may  be  doubled  up  in  a  special  sheath, 
fixed— by  its  posterior  extremity — to  the  side  of  the  body  by  a  ligament 
and  retractor  muscles.  The  nervous  system  consists  of  a  ganglion  at 
the  bottom  of  the  sheath,  which  sends  off  some  filaments.  There  are 
no  sensory  organs ;  neither  is  there  a  digestive  apparatus,  the  absorption 
of  nutrient  fluids  being  effected  by  endosmosis  through  the  integuments. 

The  sexes  are  separate.  The  males  have  two  ovoid  testicles,  the 
excretory  canals  of  which  unite  in  a  common  vas  deferens,  which  is  often 
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furnished  with  accessory  glandular  sacs.  At  the  posterior  extremity 
of  the  body,  this  common  canal  opens  into  a  conical  penis  situated  at 
the  bottom  of  a  campanuliform  pouch,  which  can  become  everted  and 
sers'e  as  a  copulatory  organ.  The  female  organs  comprise  an  ovary, 
the  produce  of  which  falls  into  the  visceral  cavity ;  the  ova  are  collected 
in  a  belt-shaped  uterus,  continued  by  a  short  vagina  that  opens  at 
the  posterior  end  of  the  body.  The  embryos  developed  in  these  ova 
have  to  undergo  somewhat  complex  metamorphoses  and  migrations, 
before  reaching  their  adult  state.  In  the  larval  condition,  the 
Echinorhynches  inhabit  the  visceral  cavity  of  various  Crustacea  or 
Insects,  where  they  become  encysted.  The  sexual  and  adult  condition 
is  only  realized  when  this  primary  host  is  introduced  into  the  digestive 
tube  of  a  Vertebrate— Fish,  Bird,  or  Mammal. 


Fig.  150. 


Fig.  151. 


Vu;.  \:>\L 


Figs.  150  to  152. — Bothriocephalm  latux. 

Fig.  150,  head,  showing  the  two  longitudinal  suckers  or  bothridiae  ;  Fig.  151,  vertical 
section  through  the  middle  of  the  head,  after  Moniez  :  n,  nerve  cords  ;  vs,  vessels  of  the 
central  zone  ;  cs',  sub-cuticular  vessels  ;  ml,  longitudinal  muscular  fibres.  The  two 
depressions  correspond  to  the  bothridi?e.  Fig.  152,  three  ripe  segments,  magnified  and 
seen  on  the  ventral  surface,  after  Eschricht :  a,  male  orifice,  opening  of  the  vagina  ;  c, 
orifice  of  the  uterus,  from  which  the  eggs  are  deposited.  The  cirrhus  is  salient  at  the 
third  segment  ;  it  is  retracted  in  the  other  segments. 


NEMATODES.— The  intestinal  Nematodes  belong  to  the  following 
families  (see  p.  322)  and  genera  : 

1.  Ascarides  :  genera  Ascaris  and  Ileterakis  ; 

2.  Oxyurides  :  genus  Oxyuris  ; 

3.  Strongylides  :  genera  Strongyliis,  GUsophagostoma,  Glohoceplialus, 
ScUrostoma,  Uncinaria  and  Ollulanus  ; 

4.  Trichotrachelides :  genera,  Tricocejyhalus,  Trichosoma,  Trichina; 

5.  Filariades  :  genera  Filaria  and  Spiroptcra ; 

6.  Anguillulides  :  genera  Anrjiiillula  and  lihahdonenui. 

These  various  genera,  besides  the  characteristics  of  families  or  tribes, 
are  also  recognised  as  follows  : 

Ascaride  {Ascaris  Linn.). — The  borders  of  the  lips  are  generally 
denticulated.  The  males  have  two  equal  spicukc,  and  about  the  anus 
numerous  papilUe,  which — according  to  Schneider — constitute  bne  of 
the  best  specific  characters.     The  ova  are  globular  or  ellipsoid. 

This  genus  contains  numerous  species,  commonly — but  wrongly — 
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named  hnnbrici,  which  inhabit  the  small  intestine.  Almost  every 
species  of  the  domesticated  Mammalia  has  a  corresponding  species  of 
Ascaride,  subordinate — with  regard  to  dimensions — to  the  size  of  the 
host.  The  vitellus  does  not  become  segmented  in  the  intestinal  canal 
of  the  host  in  which  the  eggs  are  deposited,  but  after  their  expulsion 
from  its  body,  if  they  find  the  necessary  conditions  of  warmth  and 
moisture.  However,  if  their  development  does  not  occur  in  a  moist 
situation,  the  ova  of  the  Ascaridcs — according  to  the  observations  of 
Leuckart — may  resist  complete  desiccation  for  weeks,  or  even  months, 
and  also  alternations  of  damp  and  drought.  The  embryo,  when  once 
formed,  is  set  at  liberty  in  the  intestine  of  another  host  of  the  same 
species  as  the  first,  on  its  shell  being  dissolved  by  the  digestive  fluids 
(Davaine,  Baillet).  It  may,  nevertheless,  be  hatched  externally  on 
grass  or  damp  soil,  but  not  in  water  (P.  Hallez). 

Leuckart  and  Von  Linstow  had  supposed  that  the  passage  of  the 
ova  of  the  Ascarides  through  an  intermediate  host — an  Invertebrate — 
was  necessary  ;  but  the  experiments  of  Grassi  demonstrate  that  the 
embryos  may  directly  undergo  their  ulterior  development  in  the 
definitive  host ;  and  Laboulbene  confirms  these  observations. 

Heterakis    (Duj.).  —  This  ^  -„ 

genus  is  distinguished  from 
the  preceding  by  the  presence, 
in  the  male,  of  a  pre-anal 
sucker  and  of  two  unequal 
spiculae,  as  well  as  by  at  least 
three  pre-anal  papilke  on  each 
side,  larger  than  the  others. 

Among  the  domesticated 
animals.  Poultry  alone  harbour 
the  Heterakis. 

Oxyuris  (Eud.).— This  offers  ^^'«-  153. -Anterior  e.xtremity  of  the  Ascaris 
the   characters   of    the   family 

isee  D   S'^S)  ^'  ^"■'^^^  view  ;  B,  dorsal  view. 

Strongle     {Strongylus 
Midler — see  p.  346).     The  most  interesting  species   in  this  genus  in- 
fests the  air-passages.     Some  are  found  in  the  intestines  of  Kuminants 
and  the  Rabbit.     AH  have,  probably,  a  direct  development. 

CEsophagOStome  {d^Hophagostoma  MoL). — The  mouth  is  not  suc- 
ceeded by  a  buccal  cavity  or  capsule,  but  opens  directly  into  the 
oesophagus.  The  species  is  parasitic  in  the  intestine  of  Ruminants 
and  the  Pig. 

Globocephalus  (Mol.). — Head  spheroidal  and  diaphanous;  buccal 
capsule  sustained  by  two  horny  rings  parallel  to  each  other — one  at 
the  opening,  the  other  at  the  back — both  united  by  four  horny  inter- 
mediate cornua ;  buccal  orifice  terminal  and  orbicular,  the  annular  limb 
being  entire  and  not  dentated  (Railliet).  A  species  found  in  the 
intestine  of  the  Pig. 

Sclerostome  (Sdewstoma  Blainv.). — Head  truncated  and  straight, 
or  slightly  curved  towards  the  ventral  surface  ;  mouth  surrounded  by 
sharp  teeth — which  are  often  numerous — and  succeeded  by  a  buccal 
capsule  of  variable  shape.  Males  provided  with  two  spiculae,  and  a 
caudal  pouch,  which  is  frequently  trilobate.  Females  have  a  double 
ovary,  and  the  vulva  is  situated  in  the  posterior  part  of  the  body 
(Railliet).  The  species  is  parasitic  in  the  intestine  of  the  Horse,  and 
■  of  small  Ruminants.  25 
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Uncinaria  (Frolich,  Anclnjlostoma  Dubini,  Dochmius  Duj.). — Head 

curved  towards  the  dorsal  surface. 
Buccal  capsule  horny ;   the  dorsal 
wall  being  shorter  than  the  ventral, 
is  sustained  by  a  conical  line  or  rib, 
which  sometimes   projects    by  its 
point  into  the  interior  of  the  cavity. 
At   the   bottom   of   the   capsule — 
on  the  ventral  wall — ai-e  two  sharp 
teeth  or  lancets  ;   and  towards  its 
free   border,  on  each  side    of   the 
middle  line,  are  chitinous  plates  or 
teeth,   which   are   often  curved  in 
a   hook-like   fashion   at   their   ex- 
til  J^l  tremity;  the  dorsal  border  may  be 
Pi                      M,|  also    dentated   (Eailliet).     Several 
|v  I                     ^t\  species    infest     the    domesticated 
\    I                      ^  j                   Euminants  and  Carnivora. 
I!                    m\  Ollulanus  (Leuck.— see  p.  372). 
— One  species  in  the  Cat. 

Trichocephalus  (Gave). — An- 
terior portion  of  the  body  capillary 
and  very  thin  ;  posterior  portion 
suddenly  expanded,  and  somewhat 
thick  and  cylindroid.  In  the  males 
the  caudal  extremity  is  coiled  up. 
There  are  no  lateral  spaces,  only 
the  middle  lines  ;  and  there  is  a 
longitudinal  papillary  band  on  the 
ventral  surface  of  the  anterior 
region  (Eailliet).  There  are  several 
species  found  in  Euminants,  the 
Pig,  Dog,  and  Eabbit. 

Trichosome  (Trichosoma  E. — 
see  p.  375). — One  species  infests 
the  intestine  of  the  Sheep,  and 
several  others  are  found  in  domes- 
ticated Birds. 

Trichina  (Owen).— This  genus 
only  offers  one  interesting  species 
—  the  Trichina  spiralis  Owen  — 
which  will  be  studied  when  the 
parasitic  affections  of  the  muscles 
are  considered  (see  Trichinosis). 

Filaria  (Midler — see  p.  259). — 
The  Filaria  are  more  particularly 
parasites  of  the  serous  membranes 
and  the  subcutaneous  connective 
tissue.  They  belong  to  the  Worms 
that  are  very  rarely  met  with  in 
the  intestine  of  the  Horse  and 
Dog. 

Spiroptera  (Eud.— see  p.  346). 
— The   Spiroptera   samjuinolcnta — 


Fig.  154.  —  Lumbri 
coid  Ascaride,  male 
lateral  view  ;  natu- 
ral size. — Railliet. 


Fig.  155.  —  Lura- 
bricoid  A.scai  ide, 
female,  ventral 
surface  ;  natural 
size. — Ra.lliet. 
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the  natural  habitat  of  which  is  in  the  oesophagus  of  the  Canina— has 
been  on  one  occasion  found  in  the  intestine  of  a  Cat  (EaiUiet). 

Anguillulidse.— Grassi  and  Leuckait 
have  allotted  to  the  genus  lihabdonona, 
very  small  Nematodes  found  in  the  in- 
testine  of    Man,    the   Shefp,    Pig,   and 


Fig.   156.— Cephalic  extremity  of  a  Fig.  1.")7.— Caudal  pouch  of  the  duodenal  Unci- 

duodenal   Uncinaria    or   Anchylo-  naria  or  Aiichylostome  ;   magnifitd  fifly  dia- 

.stome,  viewed  on  the  dorsal  surface ;  meters.     (Senii-diagrammatic.) 
highly  magnified. — E.  Perroncito. 

Eabbit,  and  which  constitute  so  many  dilTerent  species.  They  are 
particularly  interesting  because  of  their  series  of  metamoi-phoses, 
which  have  been  more  particularly  studied  on  the  species  that  is 
parasitic  in  Man.  ^j,Oj?,^  >  i 

Bavay  has  described — by  the  name  of  Anguillula  intestinalis  and  A. 
stercoralis — t\YO  forms  of  Nematodes,  the  first  of  these  is  found  in 
the  small  intestine,  the  second 
in  the  faeces  of  individuals 
affected  with  '  Cochin  China 
diarrhoea.'  Perroncito,  Grassi, 
Parona,  Leuckart,  etc.,  have 
more  recently  met  with  them 
in  other  forms  of  pernicious 
diarrhoea.  The  intestinal  An- 
guillula (or  Thread- worm)  is 
2*2  mm.  long  and  34  //,  thick  ; 
the  female  alone  is  known.  The 
faecal  Anguillula  is  smaller,  the 
male  measuring  '7  mm.  long  and 
35  ,'x  thick  ;  and  the  female  1 
mm.  long  and  50  /^  thick. 

Grassi  was  one  of  the  first — 
in  1883 — to  maintain  that  these  two  forms  were  one  and  the  same 
species — the  Ithahdonema  stroii'j)jloidcs  —  &nd  that  the  second  is  merely 
the  free  state  of  the  first,  which  represents  the  veritable  parasitic 
generation.  Leuckart  expressed  the  same  opinion  about  the  same 
time,  and  Golgi  and  Monti  have  confirmed  it.  In  a  recent  work,^ 
Grassi  and  Caiandruccio  have  made  known  new  peculiarities  relative 
to  these  Nematodes. 

The   intestine   of   the   living  Man  harbours  only  the  form  named 

^  Grassi   and  Caiandruccio.     Gazz.   Med.   Italia-Lombaidia,   1884,  No.   47,  p.   492 
(Gaz.  Hebd.  de  Med.  et  de  Chirurgie,  1SS5,  No.  9,  p.  150). 

25—2 


Fig.  158.— The  Trichocephalus  of  Man. 
male;  natural  size,  and  posterior  part  mag- 
nified. 
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Anfjiiillula  intcsiinalis — a  \Yorm  of  female  habits — and  the  embrj^os 
that  come  from  it,  probably  by  parthogenesis.  It  is  oviparous  and 
ovoviviparous,  the  ova  promptly  yielding  the  young  larvtc,  which  are 
expelled  from  the  intestine  along  with  the  ficces.  These  larva? — which 
are  non-sexual,  and  very  different  from  their  mother  parent — may  have 

two  widely  diverse  destinations  ; 
they  assume  the  characters  of  the 
intestinal  Anguillula,  or  those  of  the 
faecal  Anguillula — a  more  advanced 
stage.     In  the  latter  case,  after  copu- 


FiG.  159. — Intestinal  Anguillula,  adult 
female. — Grassi  and  Parona. 


Fk;.  160. — Faecal  Anguillula. — Perronclto. 


lation,  the  females  bring  forth  a  new  generation  of  larvae  w^hich  are 
free,  and  being  produced  by  sexuahzed  parents,  external  to  the 
human  intestine,  do  not  attain  maturity.  They  exactly  resemble 
those  mentioned  above,  comport  themselves  in  the  same  manner, 
and  after  being  ingested  by  Man  are  transformed  into  intestinal 
Anguillulffi.    Grassi  has  demonstrated  that  the  larvae  produced  by  the 
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latter  also  undergo  this  transformation,  which  brings  them  into  the 
condition  of  the  individuals  from  whicli  they  have  issued.  But  they 
do  not  acquire  maturity  unless  they  are  placed  in  a  favourable  tem- 
perature. This  is  what  has  been  observed  in  employing  a  stove,  for 
instance,  and  not  relying  on  the  ordinary  —  even  the  summer  — 
temperature. 

Etiology  of  Intestinal  Helminthiasis.— The  presence  of  Helminths 
in  the  intestines  of  various  domesticated  animals  is  of  extreme  fre- 
quency, and,  in  fact,  may  be  said  to  be  almost  a  normal  condition  in 
the  Dog,  Cat,  Sheep,  Horse,  and  Pig.  The  Ass  and  Mule  are  less 
infested,  and  less  still  are  the  Ox  and  Goat.  Helminths  are  very  often 
found  in  Poultry. 

The  ancients,  who  did  not  suspect  the  origin  of  these  Worms, 
formed  the  strangest  hypotheses  as  to  their  formation.  An  examina- 
tion of  these  ideas  is  full  of  teaching  for  the  philosophy  of  science, 
but  we  do  not  propose  to  discuss  this,  and  refer  our  readers  to  the 
works  in  which  this  information  is  to  be  found. ^  It  is  now  well 
established  by  observation  and  experiment,  that  the  Helminths — or 
intestinal  Worms — are  always  produced  from  ova,  embryos,  or  larval 
forms,  which  have  been  derived  by  the  host  from  without,  and  espe- 
cially by  means  of  the  animal's  food  and  water.  It  is  entirely  a  chance 
meeting,  but  it  becomes  frequent  and  easy  from  the  multitudes  of 
germs  that  these  Worms  can  furnish.  The  eggs  are,  in  fact,  often 
produced  in  millions  by  only  one  of  these  parasites.  Von  Siebold 
estimated  at  a  milHon,  at  least,  those  of  a  single  Tania  solium; 
Dujardin,  at  25  millions  those  of  a  Taenia  serrata ;  Eschricht,  those 
of  the  Ascaris  lumhricoidcs  at  several  millions.  This  is  a  compensa- 
tion for  the  innumerable  chances  of  destruction  that  threaten  these 
germs.  Besides,  the  shells  of  the  eggs  '  are  so  impermeable  and  resist- 
ing, that  they  can  only  be  affected  by  very  energetic  chemical  agents ; 
and  in  the  majority  of  cases  this  shell  is  sufficient  to  protect  the 
contents  of  the  egg  against  everything  that,  in  ordinary  circumstances, 
might  alter  them  '  (Baillet).  To  this  may  be  added  the  remarkable 
vitality  with  which  the  embryos  are  endowed.  Verloren — cited  by 
Baillet — kept,  for  more^than  a  year,  ova  of  the  Ascaris  viarginata,  in 
which  the  embryos — formed  from  the  fifteenth  day — remained  alive, 
although  they  had  been  exposed  to  all  the  variations  of  temperature 
during  summer  and  winter.  Baillet  has  made  similar  observations  on 
the  eggs  of  another  species  of  Ascarides  ;  and  he  has  also  remarked 
that  in  these  species  the  transformation  of  the  vitellus  into  an  embryo 
has  sometimes  not  been  perfected  until  after  six,  seven,  and  eleven 
months.     He  has  seen  embryos  of  the  Taenia  remain  full  of  life  in  the 

1  See  more  especially  :  C.  Davaine.  Traite  des  Entozoairta  et  des  Maladies  Vermi- 
Jiemes,  etc.,  2nd  edition,  1878,  p.  39,  et  neq.  —  C.  Baillet.  Art.  Helmhithes.  Nouv. 
Diet.  Prat,  de  Med.,  de  Chir.  et  d'Hyg.  Veterinaiie,  VIII.,  1866,  p.  520,  et  seq. 
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eggs,  when  the  segments  containing  them  had  been  twenty-four  hours 
in  a  thick  layer  of  ice. 

Independently  of  the  conditions  essential  to  the  penetration  of  the 
germ  into  the  organism, .there  may  be  others  of  a  secondary  kind  which 
predispose  individuals  to  intestinal  helminthiasis.  In  general,  every- 
thing that  causes  debility  contributes  to  faciUtate  the  installation  of  the 
parasites  in  the  intestinal  canal ;  and  perhaps  this  may  be  due  to  the 
feebler  peristaltic  and  antiperistaltic  contractions  of  the  intestines. 
In  any  case,  the  Helminths  are  met  with  much  more  frequently,  and 
in  greater  numbers,  in  anamic  animals  than  in  those  which  are 
vigorous,  in  young  or  very  old  individuals  than  in  those  which  are 
vigorous,  and  in  those  which  are  turned  out  to  pasture  rather  than  in 
those  permanently  kept  in  their  habitations.  Humidity  has  also,  at  all 
times,  been  considered  as  one  of  the  most  predisposing  causes  to  the 
invasion  of  the  economy  by  Worms.  Eainy  years  are  marked  by  the 
extension  of  various  forms  of  helminthiasis  in  animals  which  graze  ; 
and  these  affections  are  also  more  marked  among  animals  that  fre- 
quent inundated  pastures  and  swampy  places,  and  the  borders  of  lakes 
and  ponds.  This  is  explained  by  the  ova  being  preserved  in  water, 
and  by  their  destruction  under  the  influence  of  prolonged  drought,  as 
well  as  by  the  necessity  for  a  damp  medium  for  the  succession  of 
evolutive  phases  of  certain  species.  With  regard  to  heredity,  to  which 
the  ancients  attributed  so  important  a  share  in  this  etiology,  all  that 
can  be  accepted  is  that  there  may  be  transmitted — along  with  the 
lymphatic  temperament — a  certain  predisposition  to  helminthiases. 

Contagion  is  rarely  evident.  It  often  takes  place  through  the  medium 
of  a  host  specifically  different  from  that  in  which  the  adult  parasitic 
form  is  found.  At  other  times  it  is  masked  by  the  more  or  less  un- 
known phases  which  the  worm  must  pass  through  externally,  in  order 
to  progress  from  the  embryonic  condition  to  the  definitive  form.  In 
deaUng  with  each  species,  w'e  shall  give  the  details  that  are  known 
with  regard  to  this  evolution,  which  scarcely  gives  its  general  indica- 
tions. 

Symptoms. — The  intestinal  Worms  are  generally  nourished  by  the 
chymous  matters  contained  in  the  digestive  canal.  But  there  are  also 
those  that  attack  the  mucous  membrane  and  abstract  its  blood,  while 
others  are  lodged  in  its  substance  and  there  cause  the  formation  of  pus, 
on  which  they  appear  to  subsist.  Nevertheless,  accidents  attributable 
to  these  Worms  are  somewhat  rare  ;  and  it  is  only  when  they  have 
accumulated  in  great  quantity  that  they  excite  the  development  of 
morbid  phenomena  of  various  kinds.  It  is  necessary,  also,  to  take  into 
serious  consideration  the  zoological  species  and  habits  of  the  parasite, 
rather  than  its  size. 

Sometimes  the  course  of  the  food  is  hindered  and  obstructed ;  at 
other  times  the  digestion  is  disturbed  and  the  appetite  altered ;  an 
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intestinal  catarrh  of  varied  gravity  may  supervene  ;  in  some  cases  there 
is  a  pernicious  autemia  by  htemorrhagic  exhaustion,  mal-nutrition,  or 
there  may  be — though  rarely — perforation  of  the  intestinal  membranes. 
Certain  invaginations  found  at  the  autopsies  of  animals  which  have 
died  apparently  from  colic,  may  be  attributed  to  Worms. ^ 

Chabert-  gave  a  singularly  exaggerated  picture  of  the  symptoms  by 
which  helminthiasis  of  the  intestine  is  manifested ;  but,  generally, 
they  have  no  precise  signification.  Those  which  seem  to  really  pertain 
to  it  are  an  irregular  appetite — sometimes  voracious,  sometimes  indo- 
lent— depraved  tastes,  dulness,  and  emaciation,  notwithstanding  an 
abundant  alimentation ;  the  skin  is  dry  and  adherent,  and  the  hair 
erect ;  the  flanks  are  sometimes  tympanitic,  sometimes  retracted,  or 
the  abdomen  is  enlarged  though  there  is  general  wasting ;  there  may  be 
constipation  or  diarrhoea  ;  yawning,  nausea,  or  vomiting ;  the  breath 
foetid,  tongue  furred  and  foul ;  sub-acute  colics ;  spasmodic  movements  of 
the  upper  lip ;  nasal  pruritus  in  the  Dog,  and  anal  pruritus  in  this  animal 
and  the  Pig,  manifested  by  their  rubbing  that  part  against  hard  bodies, 
or  drawing  it  along  the  ground  by  means  of  their  fore-feet  only ;  sudden 
cries  without  any  apparent  motive,  convulsions,  rabiform  symptoms, 
etc.  With  regard  to  epilepsy  and  vertigo — sometimes  attributed  to 
intestinal  Helminths — there  is  nothing  to  prove  that  they  are  other 
than  a  mere  coincidence ;  and  this  remark  applies  to  the  singular 
theory  of  Stanley,  who  ascribes  to  worms  the  existence  of  '  stringhalt ' 
among  Australian  Horses.^ 

The  numerous  symptoms  described  as  indicating  enterohelminthiasis 
are  scarcely  ever  seen  altogether  in  one  individual,  and  the  diagnosis  of 
this  affection  is  generally  difficult.  But  the  presence  of  parasites  in 
the  excrements  often  renders  this  certain,  and  for  several  species  of 
Helminths  a  microscopical  examination  of  the  evacuations  may  lead  to 
the  recognition  of  the  somewhat  characteristic  ova  and  embryos. 
Finally,  there  are  symptomatic  manifestations  that  properly  belong  to 
each  kind  of  domesticated  animal  and  to  each  species  of  parasite;  these 
will  be  described  a  i:)ropo!i  of  the  particular  forms  of  helminthiases. 

Treatment. — The  prophylaxis  of  intestinal  helminthiasis  is  neces- 
sarily vague,  as  we  do  not  know  the  conditions  upon  which  the  develop- 
ment of  the  intestinal  entozoa  depend.  The  purity  of  food  and  of  drink, 
the  use  of  dry  pastures,  and  the  exhibition  of  a  tonic  nourishment,  are 
almost  the  only  general  measures  that  can  be  recommended  here. 

Treatment  consists  in  the  employment  of  those  medicaments  named 
verviificges,  vermicides,  and  aiitJiebiuntics  (and  tczniafwjes).    Their  action 

1  Megnin.  Du  rClt  des  Helminthes  daiig  certain-i  ca6  d'Ocdusion  Intestitiale.  Comp. 
Efiid.  Soc.  de  Biologie,  1883,  p.  582. 

-  Chabert.  '/raite  des  Maladies  Vermiiieuses  daiis  les  Animaux,  Paris,  1782,  2nd 
edition,  Paris,  1787. 

^  Stauley,  quutcd  by  Adams.  Quarterly  Journal  of  Veterinary  Science  in  India,  V., 
1887,  p.  314. 
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may  be  assisted  by  a  special  regimen.  '  We  advise  giving  to  the  Herbi- 
vora  green  food — in  winter,  carrots — frequently  seasoned  with  salt ;  to 
Horses,  roasted  oats  ;  to  Dogs,  as  much  flesh  as  possible,  and  a  decoc- 
tion of  milk  or  of  onions  ;  to  Pigs,  clotted  milk,  skimmed  milk,  green 
fruit,  and  acorns  '  (Eoll).^ 

When  debility  is  pronounced,  it  is  well  to  add  a  regimen  of  tonic 
substances,  such  as  bitter  plants  and  common  salt. 

When  there  is  colic  or  convulsions,  we  commence  by  giving  appro- 
priate medicines  to  allay  them— sweet  oil,  ether,  opium,  assafoetida, 
and  extract  of  hyoscyamus. 

The  anthelmintic  treatment  should  be  preceded  by  half-diet  for  some 
days,  and  sometimes  by  slight  purgation.  A  purgative  may  be  added 
to  the  vermifuge,  in  order  to  expel  the  Worms  which  are  dead  or  stupe- 
fied by  the  special  drug ;  but  it  is  preferable  not  to  exhibit  an 
evacuant  until  some  hours  after  the  administration  of  the  anthelmintic. 
Eecourse  is  generally  had  to  drastics,  especially  to  aloes,  and  some- 
times also  to  calomel  or  castor-oil. 

A  very  large  number  of  substances  have  been  recommended  for  free- 
ing the  intestinal  canal  from  its  parasites  ;  but  many  of  them  have  an 
unwarrantable  reputation,  and  it  is  best  to  employ  those  the  efficacy  of 
which  is  well  established.  Those  most  frequently  used  are  arsenious 
acid,  tartar  emetic,  santonine,  the  root  of  male  shield-fern — ^especially  in 
the  form  of  ethereal  extract — tansy,  benzine,  empyreumatic  oil,  oil  of 
turpentine,  kousso,  kamala,  and  bark  of  the  root  of  pomegranate. 

Their  indications,  doses,  and  modes  of  employment  will  be  given  in 
the  following  articles,  in  which  intestinal  helminthiasis  is  studied  suc- 
cessively in  the  various  species  of  domesticated  animals. 

A. -DOMESTICATED  MAMMALIA. 

Article  I.— Parasites  of  the  Intestines  of  the  Equidae. 

Protozoa." — In  the  large  intestine  of  the  Equidoe — and  especially  in 
the  caecum  and  anterior  parts  of  the  double  colon — are  Infusoria,  of 
which  Gruby  and  Delafond  very  incompletely  described  seven  forms. 
G.  Colin  has  figured  a  dozen.  Their  study  has  been  resumed  by  Eior- 
entini,  who  has  described  six  species  belonging  to  the  Peritriches  Infu- 
soria, which  are  divided  into  the  genera  Entodimuiii  Stein,  Diplodinin))b 
Schub.,  Spirodinium  Fior.,  and  Triadinium  Fior.  The  first  two  genera 
have  representatives  in  the  rumen  of  Euminauts  (see  p.  361). 

1  Roll.  Manuel  de  Patholoi/ie  et  de  TMrapeutique  des  Aiiimaux  Donicstiqves. 
French  translation.     Paris,  1869,  p.  327. 

-  Gruby  and  Delafond.  Bech.  .sur  les  Anhnalades  se  diveloppant  dans  VExlomac  et 
dam  les  Intestins.  Comp.  Rend,  de  I'Acad.  des  Sciences,  XVII.,  1843,  p.  1034  ;  and 
Recueil  de  Med.  Veterinaire  Prati(iue,  1843,  p.  d<^>'ii.  —  G.  Colin.  Traite  de  Physiol. 
Comp.  des  Animaux,  2nd  edition,  I.,  1871,  p.  837.  —  A.  Fiorentini.  Intoriio  ai  Pro- 
tUti  del  I'lntestino  de(/li  Equini.  Boll.  Scientifico  de  Maggi  et  Zoja,  XII.,  1890,  p.  7; 
Ann.  de  Micrographie,  III.,  1891,  p.  187.  —  Max  Flescli.  Sur  un  Parasite  de  la 
Paroi  Intestinale  du  Cheval.     Rec.  Zoologique  Suisse,  I.,  1884,  p.  459. 


PARASITES    OF    THE    INTESTINES.  393 

Entodininm  valvatum  Fior. — Body  conical.  Peristome  placed  at  the 
base  of  the  cone,  and  succeeded  by  a  large  pharynx.     Length  600  //. 

E.  bipahnatnm  Fior. — Body  more  or  less  rectangular.  Peristome 
anterior,  garnished  with  a  ciliary  crown,  and  followed  by  a  very  wide, 
sacciform  pharynx.  Posterior  part  provided  with  two  articulated 
pedicles,  carrying  tufts  of  ciha.     Length  214  /i. 

Diplodinium  uncinatum  Fior. — Characterized  by  a  hollow  prolonga- 
tion which  is  raised  at  the  bottom  of  the  pharynx  to  above  the  anterior 
extremity.  Anus  posterior,  surrounded  by  a  tuft  of  cilia.  Length 
900  At. 

D.  unifasciatum  Fior. — Three  crowns  of  cilia,  of  which  the  two 
anterior  surround  the  pharynx,  and  a  posterior.     Length  230  ij.. 

The  S2}iro(Uniii))i  are  characterized  by  their  spiral  cihary  crown,  and 
their  irregular,  elongated  nucleus.  One  species — Sp.  eqiii  Fior.,  the 
ciliary  crown  of  which  descends  in  spiral  to  the  posterior  extremity. 
Length  230  /jl. 

The  Triad iniiim  have  three  ciliary 
crowns.  One  species — T.  caudatum  Fior. 
Very  broad  in  front  ;  three  ciliary 
crowns — an  anterior,  and  two  lateral 
directed  downwards ;  that  of  the  left 
constitutes  the  peristome.  Posterior 
extremity  conical,  terminated  by  two 
filaments.     Length  300  //. 

These  Infusoria — still  insufficiently 
studied — are  not  parasitic,  but  are  de- 
veloped in  the  intestinal  fluids,  like 
those  of  hay  infusion.      They  perish  in      Fig.    161.— Infusoria    of    the 

the  latter  portions  of   the    intestine,  and  Horse's  Intestine.— G.  Colin. 

only  the  remains  of  their  carapaces  are 
found  in  the  faeces  (G.  Colin). 

Globidium  of  Leuckart. — In  the  wall  of  the  small  intestine  of  a 
Horse  killed  for  dissection,  Max  Flesch  found,  in  considerable  number, 
a  microscopic  parasite,  which  he  named  Globidiimi  Leuckart i.  Its 
presence  had  caused  slight  and  irregular  inflammations  of  the  organ. 
Its  special  location  was  the  sustaining  connective  tissue  of  the  intestinal 
villi,  generally  towards  their  middle  portion,  and  immediately  beneath 
the  epithelium.     A  villus  sometimes  contained  two  or  three  of  them. 

Most  frequently  the  Crlobidiuin  had  the  appearance  of  an  elliptical 
or  spherical  capsule  with  a  well-marked  outline,  and  80  /x  long  and 
70  fj.  broad.  In  it  were  very  refrangent  spherical  globules,  averaging 
13  fj.  in  diameter  ;  sometimes  these  were  numerous  and  occupied  the 
whole  of  its  cavity,  at  other  times  they  were  exclusively  parietal,  and 
margined  a  central  space  filled  with  a  mass  of  protoplasm.  In  the 
majority  of  the  organisms,  the  wall  was  thickest  at  this  point,  and 
had  a  special  cavity  —  fusiform  or  semilunar  —  filled  with  granular 
bodies,  and  separated  from  the  shining  spheres  just  mentioned  by  a 
thin  septum.  Sometimes  the  internal  cavity  of  the  Crlobidiuin  was 
exclusively  occupied  by  another  pyriform  capsule,  provided  at  its  thin 
pole  by  a  micropyle  opening  into  the  general  enveloping  cavity. 

Larger  specimens— 160  //long,  and  150  /x  broad — and  certainly  older, 
showed  that  in  increasing  in  size  the  parasite  became  deformed  and 
bulged,  and  was  separated  into  two  chambers,  one  of  which  was 
occupied  by  an  intra-parietal  accessory  body,  and  the  other — which  was 
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the  original  cavity  in  the  Glohidiiim — had  its  protoplasm  hullowed  out 
into  numerous  vacuoles  increasingly  larger,  in  the  middle  of  a  network 
similar  to  that  seen  in  young  vegetable  cells.  These  vacuoles  at  last 
become  fused  into  a  single  diverticulated  cavity.  The  parasite  might 
then  attain  3i0  /i  in  length,  and  260  /x  in  breadth. 

Max  Flesch  could  not  determine  the  course  followed  by  the  Glohidium 
in  reaching  its  seat  of  election,  nor  yet  the  zoological  group  to  which 
it  should  be  allotted.  It  appeared,  nevertheless,  to  have  analogies 
with  the  Sarcosporides  which  Blanchard^  found  in  the  submucous  layer 
of  the  intestine  of  a  rock  Kangaroo,  and  which  he  had  named  Balbiania 
mzLcona. 

Moniez  considers  the  bodies  found  by  Flesch  as  the  embryos  of  a 
Taenia  of  the  Horse,  encysted  in  the  papillae,  like  those  of  the  Tcenia 
murina  of  the  brown  Eat.  This  is  the  only  analogy  in  support  of  the 
hypothesis,  which  would  require,  in  addition — in  order  to  be  acceptable 
— the  presence  of  the  hexacanthus  hooks  on  some  at  least  of  these 
bodies,  and  several  other  peculiarities  of  organization. 


Fig.  lt)2. —  ^'(niiaper/oiiata; nsLtural     Via.  163. — Cephalic  extremity  of  the  Tania  per- 
size,  but  incomplete. — KailJiet.  J'oliata;  magnitied  twelve  diameters. — Railliet. 


Cestodes. — ^Three  species  of  Toeniae  have  been  found  in  the  digestive 
canal  of  the  Equidae  ;  all  three  are  unarmed,  and  belong  to  the  group 
of  Anoploteniens.  Nothing  whatever  is  known  of  their  cystic  form. 
The  three  species  have  in  common — besides  the  absence  of  hooks  and 
neck — a  single  genital  pore  in  each  segment,  situated  on  the  same  side 
in  all  of  the  segments. 

1.  Taenia  perfoliata  (Goeze). — The  length  generally  is  26  mm.  to 
28  mm.  ;  but  according  to  Eudolphi,  it  may  reach  80  mm.  ;  breadth 
3  mm.  to  15  mm.  Head  somewhat  large — 2  mm. — tetragonous  and 
rounded,  and  also  prolonged  behind  by  four  rounded  lobes;  suckers 
cupuliform  and  directed  forwards.  Segments  thick,  but  very  short, 
and  becoming  wider  to  about  the  middle  of  the  length  of  the  body ; 
they  succeed  each  other  like  leaves,  one  overlapping  the  succeeding 
one,  to  which  it  only  adheres  at  a  middle  transverse  hue;  the  last 
segments  are  always  sterile.     Ova  polyhedral  by  reciprocal  pressure ; 

^  K.  Blancliard.  Note  nur  hs  Sarcosporides,  etc.  Bull,  de  la  Soc.  Zool.  de  France, 
1885,  p.  214  ;  and  Traile  de  Zooloijle  Medicate,  I.,  1886,  p.  Go. 
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they  measure  about  80  /x  broad  ;  the  embryo — which  is  20  /x  in  diameter 
— has  its  shell  prolonged  by  an  elongated  blunt  point,  that  represents 
the  pyriform  apparatus  of  the  other  Anoploteniens. 

2.  Taenia  mamillana  (Mehlisj. — Length  1  cm.  to  3  cm.,  breadth 
4  mm.  to  6  mm.  Head  tetragouous,  obtuse,  -o  mm.  long,  and  -8  mm. 
broad  ;  suckers  lateral,  elongated,  opening  in  a  longitudinal  slit.  The 
segments  are  30  to  40,  sometimes  50  in  number  ;  the  first  are  curved 
in  half-circles,  and  embrace  the  base  of  the  head  ;  those  which  succeed 
these  widen  rapidly,  and  soon  acquire  their  maximum  breadth  ;  their 


Fig.  16i.  —  Tofiua  mam'd-  Fig.  165. — Cephalic  extremity 
lana;  natural  size.  —  of  the  Titnia  mamillana; 
Railliet.  magnified    twenty-five    dia- 

meters. — Railliet. 


Fig.  166. — Cephalic  extremity  of  T(Hiia  plkata; 
magnified  ten  diameters. — Railliet. 


Fig.    167.  — TitJiia   plkata; 
natural  size. — Railliet. 


length  increases,  on  the  contrary,  to  the  posterior  extremity,  where — 
in  the  last  segments — they  may  exceed  the  half  of  their  breadth.  Ova 
oblong,  and  88  /x  in  length,  50  /x  to  66  /x  in  breadth  ;  the  embryo  of  the 
same  dimensions  and  appearance  as  that  of  the  preceding  species. 
!>  3.  Taenia  plicata  (Rud.).— Length  li  cm.  to  8  cm.,  breadth  8  mm. 
to  18  mm.  Head  very  thick,  short  'and  wide  —  4  mm.  —  slightly 
depressed  on  each  surface  of  the  Worm ;  suckers  cupuhform  and 
directed  forward.  Segments  regularly  increasing  in  length  and 
breadth  to  the  last,  which  may  be  lo  mm.  long.  Ova  round  or 
polyhedral. 

The  Tcenia  x>erjoliata  more  especially  infests  the  caecum,  and  is  but 
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rarely  found  in  the  colon  or  small  intestine.  The  T.  mamillana  is 
met  with  in  the  small  intestine,  less  often  in  the  duodenum  than  in 
the  ileum  and  jejunum.  The  T.idicata  lives  in  the  small  intestine, 
and  is  sometimes  seen  in  the  stomach. 

None  of  these  three  species  is  common  in  France,  but  the  last  two 
— and  particularly  the  Tteiiia  jjlicata — are  altogether  rare.  We  have 
only  once  met  with  Tycniaj  in  the  Horse.  They  belonged  to  T.  i)crfoliata, 
and  were  found — to  the  number  of  104— in  the  last  portion  of  the 
small  intestine  of  a  Horse  that  came  from  the  mountainous  parts  of 
the  Hautes-Pyrenees.  The  Taeniie  of  the  Horse  are  more  common  in 
Germany,  and  still  more  in  Kussia.  In  the  latter  country,  according 
to  Blumberg,  they  are  encountered^on  the  average — in  one  of  every 
ten  Horses.  Greve  says  he  has  seen  thousands  of  Tcenice  in  the  small 
intestine  of  the  Horse.  In  about  100  Horses,  Krabbe,  of  Copenhagen, 
has  found  Ta'uia  jjcrfoliata  in  28,  and  T.  viamiUana  in  8;  but  in 
none  of  them  did  he  see  T.  ]}licata.  The  T.  perfoUata  averaged  25 
in  number ;  in  two  animals  they  were  between  200  and  300,  and  in  one 
400.  The  T.  mamillana  numbered,  on  the  average,  25;  72  was  the 
maximum.  The  observations  of  Hering,  made  at  Stuttgart,  fairly 
agree  with  those  of  Krabbe,  except  that  the  Taeniae  in  the  Horse  are 
much  less  frequent,  and  the  T.  plicata  is  less  rare.  Sarciron  has  found 
hundreds  of  T.  iMcata  in  an  Ass's  foal  in  Senegal ;  Beugnot — quoted 
by  Eailliet — has  also  met  with  them  in  a  Mule  at  Gabcs,  Tunis. 
Krabbe,  in  his  description  of  the  Cestodes  collected  by  Fedschenko 
during  his  travels  in  Central  Asia,  remarked  that  T.  mamillana  of  the 
Horse  was  more  rare  than  T.  perfoliata  (Zschokke).^ 

The  existence  of  Taenia  in  the  Horse  generally  remains  unperceived 
during  life,  though  sometimes  it  coincides  with  the  general  symptoms 
of  intestinal  helminthiasis,  or  rather  with  anicmia.  At  the  autopsy 
of  a  Mare  which  had  died  suddenly,  Poulton  found  numerous  Taeniae 
in  the  duodenum,  and  in  large  pouches  formed  in  the  wall  of  other 
parts  of  the  small  intestine.  Megnin  also  reports  two  observations 
relating  to  Horses  which  died  of  peritonitis  caused  by  the  rupture  of 
intestinal  dilatations,  in  the  interior  of  which  were  found  T.  perfoliata. 
Perroncito  gives  an  analogous  instance.  At  the  autopsy  of  a  Horse 
that  was  killed  because  of  anaimia  after  paralysis,  Hiirlimanu  found 
such  a  quantity  of  T.  perfoliata  (?)  that  they  filled  a  large  basket. - 

1  Greve,  quoted  by  Davaine.  Traitt  des  Entozoaires,  2nd  edition,  1877,  p.  231.  — 
Blumberg.  Eiii  BeilriKj  zur  Anal,  von  Ticnia  jdkata,  perfoliata  imd  mamillana. 
Archiv.  £.  Wiss.  u.  Prakt.  Thierheilkunde,  1877.  —  Krabbe.  Tidsskrift  for  Veteriniirer, 
1880  ;  Repertorium  der  Thierheilkunde,  1880,  p.  215.  —  Hering.  Repertorium  der 
Thierheilkunde,  1880,  p.  218.  —  Krabbe,  quoted  by  Zschokke.  liechtrches  sur  la 
Structure... des  Cesfodei^.  Mem.  de  I'lnst.  National  Genevois,  XVII.,  1888.  —  G.  Neu- 
mann.   A  propoi  d'un  Tinia  (ricdre.     Revue  Veterinaire,  1890,  p.  478. 

-  Poulton.  The  Veterinarian,  1866,  p.  385.  —  Mo'gnin.  jVoitc.  Oh-serv.  sur  le  Deve- 
lopp.  et  les  Altlam.  des  Tenias  des  Mammijires.  Soc.  Centr.  de  M(5d.  Veterinaire  ; 
Recueil  de  Med.  Veterinaire,  1879,  p.  429.  —  Perroncito.  /  Parassiti  deli'  Uomo  e 
degli  Animali  Utili.  lililano,  1882,  p.  23.  —  Hiirlimann.  Schweizer- Archiv.  f.  Thier- 
heilkunde, 1888,  p.  25. 
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Tkematodes. — Two  species  of  Trematodes — strangers  to  our  country 
■ — have  been  met  with  in  the  Equidae — the  Amphistome  of  Collins,  and 
the  Gastrodiscus  of  Sonsino. 

Amphistome  of  Collins  {Ampldstoma  CoUinsi,  Cobbold).— Worms 
of  a  brick-red  colour,  known  for  a  long  time  to  the  natives  of  India  by 
the  name  of  3Iaiiuyi,  which  live  in  thousands  in  the  large  intestine  of 
the  Horse,  where  they  are  capable  of  producing  serious  intestinal  irri- 
tation. Besides  this  form,  Cobbold  has  described  another — A.  CoUinsi, 
var.  Stcoilciji. — Eailliet. 

Gastrodiscus  of  Sonsino  {Gastrodiscus  Sonsinoi  Cobbold ;  G.  ijoly- 
viastos  Leuck.). — Body  flattened  into  an  elliptical  disc,  the  dorsal  sur- 
face being  convex  and  smooth,  and  the  ventral  surface  concave  and 
covered  with  about  200  papillary  suckers.  The  buccal  sucker — smaller 
than  the  posterior  sucker — is  situated  at  the  end  of  a  cylindro-conical 
neck,  and  is  sahent  on  the  dorsal  surface,  with  which  \t  forms  a  wide 
obtuse  angle  behind.  This  neck  is  about  2  mm.  or  3  mm.  long.  The 
body  is  discoidal,  about  10  mm.  to  12  mm.  in  transverse  diameter. 
Most  frequently  the    antero-posterior    diameter  ^ 

is   about   1   mm.   more    than    the   other.      The  J%^ 

colour  is  rosy  in  the  fresh  state,  and  pure  white 
after  immersion  in  alcohol.     Like  the  Amphis- 
tomes,  this  parasite  fixes   itself  on  the  mucous        w*  .J 
membrane  by  its  posterior  sucker.  ^ijilp/ 

It    was    discovered    in    Egypt,    in    1876,   by     Vm,\Q8.-Gasircdiscus 
Sonsino,  at  Zagazig,  near  Suez,  in  two  Horses        <So".siHoj; natural  size. 
of  fifteen  which  had  succumbed  to  an  enzootic        — Railliet. 
affection.     In  one  horse  he  found  six  specimens  in     A,  ventral  surface  ;  B, 
the  small  intestine  ;  in  the  other,  about  100  in  dorsal  surface, 

the  large  intestine.     The  study  of  these  worms 

was  made  by  Cobbold  and  by  Lejtenyi — a  pupil  of  Leuckart.  The 
Gastrodiscus  has.  since  been  found  several  times  in  Egypt,  notably 
by  Burlazzi  and  Zuchinetti ;  and  in  Senegal  by  Sarciron.  Another 
country  afflicted  with  this  parasite  is  Guadeloupe,  where  it  has  been 
discovered  on  three  occasions  by  Guyot — at  Pointe-u-Pitre,  in  1880 ; 
and  twice  by  Veterinary  Surgeon  Couzin,  who  has  sent  us  numerous 
specimens  from  Moule.^ 

Egypt,  Senegal,  and  Guadeloupe  are,  then,  the  only  countries  in 
which  the  Gastrodiscus  is  at  present  known.  In  Eg}-pt  it  is  found  in 
Horses  ;  in  Senegal  it  is  met  with  in  Ass  foals  ;  and  at  Guadeloupe  it 
is  observed  in  Mules.  In  the  first  cases,  the  autopsies  did  not  re- 
veal any  lesion  which  could  be  attributed  to  it.  At  Guadeloupe, 
death  occurred  suddenly  (Guyot),  or  after  a  long  period  of  anaemia 
(Couzin).  A  remarkable  feature  in  the  history  of  this  parasite,  is  that 
its  habitat  is  not  particularly  locahzed.  In  the  Mules  at  Guadeloupe 
it  is  found  in  thousands,  from  the  pharynx  to  the  anus,  and  even  in  the 

1  Sonsino.  On  the  Entozoa  of  the  Horse  in  Relation  to  the  late  Egyptian  Equine 
Plauve.  The  Veterinarian,  L..  1&77,  pp.  49,  121.  —  Cobbold.  Description  of  the  Neto 
Equine  Fluke.  JInd.,  pp.  233,  326.  —  Lejtenyi.  Ueber  d.  Bau  d.  Ca.strodiscus 
polymastos  Letickart.  Abhandl.  d.  Seuckenberg.  Naturf.  Gesellsch.,  XII.,  ISSO, 
p.  125.  —  Megnin.  Surle  Gastrodiscus  Sonsinoi  (Cohbold),  Parasite  du  Cheval.  Comp. 
Rend.  See.  de  Biologie,  ISSO,  p.  250.  —  Girard.  6ur  it  Gastrodiscus  Sonsinoi  Cobb. 
Ann.  Soc.  Entomol.  de  France  (5),  X.,  ISSl,  p.  69.  —  Couziu.  Gastrodisques  rencon- 
tres a  I'Antopsie  d'un  Mulet  Ananique.  Revue  Ve'terinaire,  1885,  p.  426.  —  Sarciron, 
quoted  by  Railliet.  Le  Gastrodiscus  polymastos  .  .  .  au  Senigal.  Bull,  Soc.  Centr.  de 
Med.  Veterinaire,  1887,  p.  406. 
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nasal  fosssD  (Guyot) ;  or  in  the  stomach,  ciccum,  or  second  section  of 
the  large  colon  (Couzin).  The  Mules  had  been  fed  on  green  forage  and 
treacle,  and  it  is  probable  that  they  had  taken  the  larvae  of  the 
Gastrodiscus  along  with  this  aliment,  in  the  form  of  germinal  sacs  or 
cercaria. 

Nematodes. — The  Asearis  megilocaphala  (Cloq.)  is  special  to  the 
Equidae.     It  is  the  largest  species  in  the  genus. 

Its  body  is  yellowish-white  and  rigid.  The  head  is  distinct,  and  has 
three  lips,  which  are  constricted  in  their  middle,  and  have  comparatively 
large  teeth  on  their  free  margin.  The  male  is  15  cm.  to  28  cm.  long; 
its  tail  is  bordered  by  two  small  membraneous  wings,  and  has  on  each 
side  79  to  105  papilla:,  7  of  which  are  post-anal ;  the  fourth  and  fifth 
of  these,  as  well  as  the  sixth  and  seventh,  are  joined  to  form  one; 
there  is  a  single  papilla  in  front  of  the  anus,  the  other  pre-anal  papillae 
are  arranged  in  a  single,  then  in  several  rows.  The  foiiale  is  18  cm.  to 
37  cm.  long ;  the  vulva  is  situated  towards  the  anterior  quarter  of  the 
body.  The  ova  are  nearly  globular,  and  have  a  diameter  of  90  /x  to 
100  /x. 

The  Ascarides  megalocephales  are  common  in  the  small  intestine  of 
the  Horse,  Ass,  and  Mule ;  but  their  presence  does  not  usually  affect 
the  health  of  their  host,  though  in  young  animals  they  may  give  rise 
to  various  troubles  in  digestion.  Beyond  the  symptoms  common  to 
the  various  intestinal  helminthiases,  there  is  often  remarked  a  chronic 
catarrh  of  the  intestines — a  slight  but  obstinate  diarrhoea — the  expul- 
sion of  the  faeces  being  immediately  preceded  by  a  discharge  of  fluid 
from  the  intestine.  In  France,  Horses  so  affected  are  called  '  vidards,' 
and  sometimes  they  pass  these  worms  along  with  the  excrements. 
Colic  is  often  a  consequence  of  an  obstruction  of  the  intestines,  which 
may  persist  and  eventually  cause  death.  Symptoms  of  vertigo, 
epilepsy,  and  tetanus  have  also  been  observed.  Dieckerhoff  relates 
the  case  of  a  Horse  that  gave  indications  of  attacks  of  intermittent 
tetanus,  which  were  repeated  several  times  a  day,  and  lasted  for  about 
a  minute  each  time.  It  was  a  kind  of  emprosthotonos,  involving  the 
head — jaws,  lips,  eyes — neck,  and  the  upper  parts  of  the  anterior  limbs, 
while  the  head  was  strongly  flexed  downwards.  These  symptoms  dis- 
appeared after  the  administration  of  a  suitable  dose  of  tartar  emetic 
and  aloes,  and  the  consequent  evacuation  of  21  Ascarides.  Damitz 
has  observed  a  kind  of  paraplegia  that  yielded  to  the  administration  of 
anthelmintics.^ 

Ascarides  are  found  in  the  small  intestines  of  Horses  which,  during 

^  Dubuisson.  Etat  Epileptique  et  Vtriiijiiuux  alleniant  chez  tin  Cheval  aiUiid  cl'nne 
affection  Vermineuse.  Kec.  de  Med.  \  eit^r.  Pratique,  1835,  p.  243.— Damitz.  Magazin, 
18-15. — Gerlach.  Verlvje,  Oericht.  'J'hierheUkuiule,  2nd  editiun,  p.  (351. — Fieininet. 
Tetanos  Vermineux  che.z  une  Jument  de  quatre  an>^.  Rtc.  de  Med.  Veterinaire,  18(54, 
p.  100.— Chaintre.  Affection  Vermiheme  de  Clntestin  mr  un  Cheval.  Jouin.  de  Med. 
Veterinaire,  Lyons,  1854,  p.  156.  — Mo'gnin.  Ccnip.  Ktnd.  de  la  Soc.  de  Biologie, 
1883,  p.  582.— Dieckerhotf.  Lthrbuih  d.  Sj^tc.  Fatkol.  und  Thtropief.  'Ihiadrzle,!., 
1888,  p.  510. 
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life,  gave  no  indication  of  their  presence.  Krabbe,^  of  Copenhagen, 
has  met  with  them  16  times  in  100  Horses  he  examined.  The  number 
of  living  individuals  in  the  same  host  is  very  variable— there  may  be 
only  a  few,  but  often  they  are  counted  by  hundreds.  At  the  Brussels 
Veterinary  School,  in  one  Horse  there  were  more  than  1,800  ;2  and 
Delamotte  has  found  1,215 — weighing  collectively  3'250  kilogrammes — 
at  the  autopsy  of  a  Mare  which  died  of  sclerosis  of  the  heart.s  They 
are  often  massed  in  bundles,  and  rareh"  rolled  up  on  thensslves.  They 
infest  various  parts  of  the  small  intestine,  and  particularly  the  duode- 
num ;  but  when  they  are  numerous  they  may  also  pass  into  the  stomach 
— EoU  has  even,  on  one  occasion,  found  them  in  the  bile-duct.  In  a 
Horse  which  had  died  from  pneumonia,  Generali"'  came  upon  an  Asca- 
ride  that  had  found  its  way  into  the  anterior  part  of  the  pancreatic 
duct,  which  was  very  dilated  and  its  walls  thickened — proving  that 
the  worm  must  have  been  there  a  considerable  time  before  death. 

At  the  autopsy  of  animals  which  have  died  of  verminous  colic,  there 
are  often  observed  all  the  signs  of  anaemia,  and  always  those  of  more 
or  less  severe  intestinal  congestion  in  various  parts  of  the  small  intes- 
tine infested  by  the  Worms ;  it  is  not  even  rare  to  meet  with  ruptures 
of  the  intestine,  undoubtedly  due  to  obstruction  and  softening  brought 
about  by  its  congested  condition,  and  the  violent  struggles  of  the 
animal  when  suffering  from  the  colicky  pains.  The  contents  of  the 
viscus  escape  into  the  peritoneal  cavity,  and  among  them  are  seen 
floating  some  Ascarides  which  have  passed  through  the  rent ;  peritonitis 
has  precipitated  the  fatal  issue. 

Gavard  was  probably  mistaken  when  he  asserted  he  had  found 
numerous  Ascarides  in  the  peritoneal  cavity,  without  any  rupture  of  the 
intestine.^  The  consequences  of  such  a  rupture  are  sometimes  delayed, 
when  it  happens  at  the  lesser  curvature  of  the  small  intestine,  and  the 
Ascarides  pass  through  it  to  between  the  two  layers  of  the  mesentery, 
where  they  form  a  large  pouch  that  becomes  inflamed,  and  finally 
opens  into  the  peritoneal  sac.  Wira  has  reported  an  instance  of  this  ; 
and  Zorn  has  described  two  analogous  cases,  in  which  the  communication 
of  the  intestine  with  the  mesenteric  pouch  took  place  through  small 
openings  with  callous,  thickened  borders.'"'  But  it  cannot  be  affirmed 
that  in  these  two  instances  the  perforations  were  directly  produced  by 
the  Ascarides.     Generally  it  is  only  a  question  of  old  or  recent  rup- 

1  Kiabbe.  Tids^,klift  for  Veteriiiiirer,  1S50  ;  Rcpeit.  d.  Thieiheilkunde,  XLI.,  18S0, 
p.  216. 

-  Annales  de  Med.  Veterinaire,  1854,  p.  96. 

^  Delamotte.  Uii  nouveau  cas  de  Sclerose  du  Caur  chez  le  Clieial.  Eevue 
Veteiiiiaire,  1890,  p.  301. 

■*  Geueiali.     Archivio  di  Medic.  Vtterinaria,  1878,  p.  193. 

®  Gavard.  Ascarides  Lombricoides  dai,s  la  Cavite  Abdominale.  Journ.  de  Med. 
Veter.  et  de  Zouttchnie,  1888,  p.  537. 

«  Wira,  quoted  by  Railliet.  Bull,  de  la  Soc.  Centr.  de  Med.  Vett-rinaire,  1890, 
p.  319.— Zoru.     Adam's  Wuehei.shrift  f.  Thieiheilkunde,  1879,  p.  357. 
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ture  ;  but  in  some  published  observations-  the  characters  of  the  acci- 
dental opening — its  circular  shape,  small  diameter,  and  an  Ascaride 
sometimes  fixed  in  it — are  so  many  circumstances  which  ought  to  lead 
to  the  belief  that  it  is  in  reaHty  a  perforation.  It  is  possible  that  the 
Ascarides  attack  the  mucous  membrane  with  their  dentated  lips,  and 
induce  a  local  inflammation  in  it,  which  ends  in  ulceration. 

The  conditions  under  which  animals  receive  the  germs  of  their 
Ascarides  are  not  known.  The  persistency  of  the  latent  vitality  of 
the  ova,  the  resistance  of  the  embryos  to  causes  of  destruction,  and  the 
influence  of  humidity  in  the  development  of  these  embryos,  render  it 
very  probable  that  the  Worms  are  introduced  into  the  digestive  canal 
with  the  food  or  water  the  animals  partake  of.  It  is  therefore  indicated, 
as  a  preventive  measure,  to  allow  only  water  as  pure  as  possible  to  be 
drunk,  and  to  destroy  by  fire  the  Worms  which  are  evacuated.  If  they 
are  permitted  to  find  their  way  to  the  manure-pit,  of  the  milhons  of 
eggs  they  contain  some  may  meet  with  the  conditions  favourable  to 
their  evolution,  and  so  infest  other  Horses,  Asses  or  Mules.  In  any 
case,  helminthiasis  by  Ascarides  ought  never  to  be  neglected,  but  should 
always  be  combated  by  an  appropriate  vermifuge. 

Arsenious  acid  answers  well.  It  is  given  in  the  food  in  increasing 
doses  of  1  to  3  grammes  a  day,  for  ten  days.  Tartar  emetic  has  also 
been  highly  recommended,  in  doses  of  15  to  20  grammes  per  day,  in 
four  doses  at  three  or  four  hours'  interval,  either  in  bolus  or  electuary, 
along  with  gentian  powder,  or  mixed  with  assafoetida  and  empyreumatic 
oil.  On  the  following  day  an  aloetic  purge  is  given.  Zundel  has  been 
very  successful  with  juniper  berries  and  cream  of  tartar — given  in  a  little 
damp  bran — for  fifteen  days,  after  which  a  dose  of  aloes  is  administered. 
The  oil  of  turpentine  may  also  be  employed — 80  to  150  grammes  made 
into  an  emulsion  with  ground-nut  oil ;  santoniue  100  to  150  grammes, 
empyreumatic  oil  20  to  30  grammes ;  or  benzine  50  to  100  grammes. 
(Ferric  chloride  and  sulphate  of  copper  are  often  successfully  em- 
ployed.) 

It  ought  to  be  stated  that,  in  many  cases,  all  these  remedies  are  in- 
sufficient, and  that  a  specific  against  the  Ascarides  of  the  Horse  has  yet 
to  be  found. 

Curved  Oxyuris  {Oxyuris  curvula  End.). — The  feviale  of  this  Worm 
(commonly  known  in  England  as  the  '  maw  worm ')  is  almost  exclu- 
sively met  with.  It  is  40  mm.  to  50  mm.  long,  is  arched  in  its  anterior 
portion,  more  or  less  subulated  behind.  The  vulva  is  situated  about 
10  mm.  from  the  mouth.  The  eggs  are  ovoid,  from  88  /x  to  95  /x  long, 
and  41  /x  to  45  /a  broad,  asymmetrical,  and  carrying  at  one  of  their 
ends which  is  truncated — a  kind  of  operculum.     In  this  species,  the 

1  Veret.  Perforation  fie  I'ln/esUn  grele  par  des  Ascarides  Lombrico'ides.  Rec.  de 
M^d.  Veter.  Pratic[ue,  1837,  p.  70. — Zlamal.  (Esterr.  Medicin.  Jahrbucher,  1843  ;  and 
Rec.  de  Med.  Veter.  Pratique,  1846,  p.  949.— Csokor.     CEdterr.  Zeitschr.  f.  Wissensch. 

Veterinarkunde,  1888,  p.  55. 
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head  has  no  lateral  wings ;  the  mouth  presents  three  great  rounded 
lips,  each  of  which  envelops  two  mamelons ;  there  are  six  papillae  in 
two  opposite  groups.  The  male  is  very  rare,  and  has  been  described  by 
Eailliet.i  It  is  9  mm.  to  12  mm.  long ;  the  posterior  end  is  obtuse  and 
has  several  papilltB,  the  longest  of  which  sustains  a  kind  of  very 
developed  caudal  pouch ;  the  spicule  is  straight,  thin,  and  very 
sharp. 

The  curved  Oxyuris  is  met  with  throughout  the  length  of  the  large 
intestine  of  the  Equida) ;  but,  according  to  CoUn,^  its  usual  habitat  is 
the  diaphragmatic  flexure  of  the  large  colon.  It  is  sometimes  seen 
partly  projecting  from  the  anus,  to  the  margin  of  which  it  is  fixed ;  or 
it  may  be  observed  in  the  faeces.  Effects 
analogous  to  those  of  the  Oxyuris  ver- 
micular is  of  Man  have  been  attributed  to 
this  worm  —  burning  sensation,  anal 
pruritus,  and   tenesmus ;  the  margin  of 


Fig.  169. — Oxj'uris  of  the  Horse. 

A,  anterior  extremity,  seen  in  front.    B,  eggs  ; 
magnified  about  200  diameters. 


Fig.    170. — Oxyuris   of  the   Horse, 
female  ;  natural  size. 


the  anus  is  red  and  swollen,  and  the  animal's  tail  often  agitated. 
But,  on  the  whole,  the  worm  appears  to  be  very  inoffensive  ;  though 
we  have  mentioned  (p.  260,  note)  that  Pflug  attributed  a  very  prurig- 
inous  eruption  observed  on  a  Horse  to  embryos  of  the  curved  Oxyuris. 
Nothing  is  known  of  its  migrations,  nor  yet  whether  it  has  to  undergo 
any. 

Long-tailed  Oxyuris  (0.  mastigodes  Nitzsch).^ — This  form — which 
had  been  already  seen  by  Delafond — was  first  described  by  Nitzsch, 
then  by  Friedberger,  each  of  whom  found  it  in  the  fceces  of  a  Horse. 
Blaise  in  Algeria  and  Condamine  in  France  have  also  observed  it  in  the 
same  conditions.  The  description  is  applicable  to  the  females,  which  are 
distinguished  from  those  of  the  Oxyuris  curvula  by  their  length — 13  cm. 

1  Railliet.  Note  sur  U  Male  de  VOxyure  du  Cheval.  Bull.  See.  Zool.  de  France, 
1883,  p.  211. 

-  Colin.     Bull.  Soc.  Centr.  de  Med.  Vet^rinaire,  1868,  p.  2-31. 

^  Nitzsch.  Zeit'ichr.  f.  d.  Gesatnm.  Naturwissensch.,  XXVIII,,  1866,  p.  270. — 
Friedberger.     Jahresber.  d.  K.  Centr.  Thierarzneischule  in  Miinchen,  1884,  p.  81. 
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to  15  cm.  The  tail  is  long,  thin,  and  smooth,  and  from  three  to  four 
times  longer  than  the  body.  The 
mouth  is  round  and  nude.  The 
integument  is  finely  striated  trans- 
versely ;  the  colour  is  brown,  due  to 
the  ova  which  fill  the  dilated  an- 
terior part.  The  vulva  is  situated 
in  front  of  the  middle  of  this  part  of 
the  body.  The  eggs  are  ovoid  and 
elongated,  and  sometimes  contain 
embryos  already  developed.  Ac- 
cording to  Eailhet,  the  long-tailed 
Oxyuris  is  only  an  abnormal  form  of 
the  0.  ciirvula — a  simple  case  of 
dimorphism  of  the  females.  Inter- 
mediate forms  are  found  (Figs.  174, 
175). 

In  Friedberger's  case,  this  was  a 
mare  which,  for  two  years,  showed 
obscure  symptoms  of  helminthiasis. 


Fig.  171. — Oxyuris  of  the  Horse,  female. 
Delafond. 


Fig.  I7i 


-Oxyuris  of  the  Horse,  male.- 
Railliet. 


A,  anterior  extremity,  with  the  point  laid 
open  longitudinally  ;  B,  caudal  extremity  : 
b,  mouth  with  the  lips  spread  out ;  a',  anterior 
part  of  the  oi'sophagus  or  anterior  bulb  ;  c, 
ventricle  or  posterior  bulb  ;  i,  intestine  ;  a, 
anus  ;  m,  uterus  ;  vu,  vulva. 


A,  natural  size  ;  B,  magnified  :  d,  an- 
terior bulb  ;  ?',  posterior  bulb  or  ventricle  ; 
(J,  the  so-called  salivary  glands  ;  i,  intes- 
tine ;  t,  testicle  ;  cd,  deferent  canal. 
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Every  morning  about  nine  o'clock,  during  the  time  it  was  under 
treatment,  it  passed  bundles  of  10  to  25  worms,  all  held  together  by 
a  very  viscid  substance  to  the  surface  of  the  pellets — never  in  their 
interior — and  alwaj-s  empty  of  their  eggs. 

Viviparous  Oxyuris  (0.  vwipara  Probstm.). — This  worm  should 
belong  to  the  genus  Ehabdonema  (see  p.  399). 

Sclerostomes.  —  Two  species  of  Sclerostomes  inhabit  the  large 
intestine  of  the  Horse — the  armed  Selerostome  and  the  tetracanthus 
Selerostome. 

Armed  Selerostome  (-ScZerostoJJia  equinum  Miiller,  Strongylus  armatus 
Eud.). — Body  gray,  or  brown  shaded  with  red;    straight,  rigid,  the 


'l,^!.||:/^i!!!l!l"^i!'[!!;ll?^^Illl!ili' 


Fig.  173. — Caudal  extremity  of  the  male  Oxyuris  of  the  Horse.— Railliet. 

A,  ventral  surface ;  B,  left  side  :  i,  intestine  ;  g,  rectal  glands  ;  cd,  deferent  canal  ; 
s,  spicula  ;  pa,  anterior  papilla  ;  pp,  posterior  papilla ;  pi,  intermediate  or  cloacal 
papillae. 

anterior  part  being  broader  than  that  which  immediately  follows. 
Mouth  orbicular,  widely  open,  and  rendered  tense  by  several  chitinous 
concentric  rings,  the  innermost  of  which  are  garnished  with  fine  teeth, 
while  the  outermost  carry  six  papillge  symmetrically  divided.  The 
buccal  capsule  is  sustained  by  a  dorsal  longitudinal  line  or  rib,  and  has 
at  the  bottom  two  round  sharp  plates.  The  caudal  pouch  of  the  male 
is  almost  trilobate,  the  posterior  ribs  being  trifurcated,  the  middle 
double,  and  the  anterior  cleft.  The.  female  has  the  tail  obtuse,  and  the 
vulva  situated  in  the  posterior  moiety  of  the  body.  Eggs  ovoid,  and 
92  p.  long,  54  p.  broad.  The  dimensions  are  variable ;  sometimes  the 
males  are  18  mm.  to  20  mm.  long,  and  the  females  20  mm.  to  26  mm., 
and  at  other  times  it  is  respectively  26  mm.  to  35  mm.  and  35  mm.  to 
55  mm. 

26—2 
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The  armed  Sclerostoma — which  is  also  often  named  the  arined 
Strongle  (and  j^al'sadc  worm) — infests  the  caecum  and  commencement 
of  the  large  colon,  and — with  the  Ascaris  mcgacephala — is  the  worm 
most  commonly  found  in  the  Equidae.  •  They  are  easily  procured  in 
Paris,'  says  Dujardin,  '  and  I 
have  seen  them  at  Toulouse  and 
at  Rennes  in  the  intestines  of  all 
the  Horses  I  examined  ;  never- 
theless, in  the  Vienna  Museum 
only  17  Horses  of  92  had  them. 
Eudolphi  found  them  very  plenti- 
fully at  all  seasons.'  At  Copen- 
hagen, of  100  Horses  examined 
by  Krabbe,  86  had  this  worm, 
and  in  some  of  these  the  large 
intestine  was  studded  with  them. 
Chabert  counted  more  than  1,000 
on  a  surface  of  two  inches,  and  he 
estimated  the  total  in  one  Horse 


Fig.  174. — O.xyures  of  the  Horse  ;  females 
with  comparatively  short  tails,  corre- 
sponding to  the  curvula  form  of  the  au- 
thorities; natural  size. — Railliet(inedited). 


Fig.  175.— Oxyures  of  the  Horse  ;  females 
with  gradually  longer  tails,  correspond- 
ing to  the  mastigodes  form  of  Nitzsch  ; 
natural  size. — Railliet  (inedited). 


at  more  than  a  million.  Blumberg,  at  Kazan  (Eussia),  only  found  them 
once  in  93  Horses  ;  and  Duncan,  at  Toronto  (Canada),  met  with  them 
only  once  in  50  Horses.^ 

The  armed  Sclcrostomes  hold  firmly  by  their  buccal  armature  to  the 

^  Dujardin.  Hist.  Natur.  des  Helminthe>^,  Paris,  1845,  p.  258. — Chabert.  Traitc 
des  Malad.  Vei-minev-^es  des  Animaux,  1782  ;  2nd  edition,  1787. — Duncan.  The 
Veterinary  Journal,  XXIV.,  1887,  p.  153. 
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mucous  membrane,  which  forms  at  the  point  of  adherence  a  small  dark 
prominence.  They  are  frequently  met  with  in  couples — the  two  indi- 
viduals forming  an  almost  right  angle,  and  adhering  so  intimately  that 
they  may  be  preserved  in  this  condition  in  alcohol.  Notwithstanding 
their  sometimes  considerable  numbers,  and  the  irritation  they  should 
produce  in  the  mucous  membrane,  their 
presence  in  the  Horse  is  rarely  betrayed  by 
any  appreciable  symptom.  They  have 
sometimes  been  accused  of  causing  death 
by  anaemia,  diarrhoea,  colic,  etc.^  (See 
Parasites  of  the  Circulatory  Apparatus.) 

It  is  not  only  on  the  internal  surface  of 
the  large  intestine  that  they  are  met  with, 
for  they  are  found  in  aneurisms  of  the 
mesenteric  artery,  and  in  the  hepatic,  renal, 
spermatic,  occipital,  and  other  arteries ;  in 


Fig.  176. —Anterior  extremity 
of  the  Sclerostoma  equi- 
num. — Delafond. 

c,  buccal  capsule  ;  ce,  ceso- 
phagus  ;  (j,  one  of  the  so- 
called  salivary  glands  ;  i,  in- 
testine. 


Fig.  177. — Dorsal  moiety 
of  the  buccal  capsule 
of  the  Sclerostoma 
equinum;  internal  sur- 
face. — Delafond. 


Fig.  17S. —Sclerostoma  equi- 
num, an  agamous  individual 
from  the  pancreas  ;  magni- 


fied   three 
Delafond. 


diameters. 


A,  male  ;  B,  female  :  h, 
mouth  ;  a,  anus  ;  vu,  vulva ; 
he,  caudal  pouch. 

the  muscles,  pancreas  (Goubaux,  Montane),  ligaments  of  the  liver,  and 
in  submucous  cysts  of  the  caecum,  and  sometimes  of  the  duodenum.  In 
all  these  instances  they  are  in  an  agamous  state,  and  represent  one  of 

1  Lloyd.  The  Veterinarian,  1874.  —  Slocock.  The  Veterinary  Journal,  XXII., 
1886,  p.  326.  —  Williams.  Ibid.,  XXIV.,  1887,  p.  159.  —  Perroncito.  II  Medico 
Veterinario,  1887,  p.  356. 
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the  phases  in  the  development  of  the  species.  When  we  are  discours- 
ing of  the  parasitism  of  these  various  organs,  and  especially  of  the 
circulatory  apparatus,  this  feature  will  be  more  particularly  examined ; 
so  that  we  shall  only  refer  here  to  what  is  necessary  to  be  known 
with  regard  to  the  migrations  of  these  Helminths. 

With  regard  to  the  intestinal  tumours,  their  volume  varies  from  that 
of  the  head  of  a  pin  to  that  of  a  hazel  or  small  almond-nut,  according 
to  the  development  attained  by  the  worm  inside  each  tumour.     The 

latter  also  contains  altered 
blood  or  pus,  and  there  is 
more  or  less  hyperemia 
around  the  circumference. 
The  worm  within  is  rolled 
upon  itself,  and  is,  of  course, 
of  variable  dimensions, 
— sometimes  extremely 
fine,  and  never  so  large  as 
in  the  adult  state  ;  it  is 
always  destitute  of  repro- 
ductive organs.  Occasion- 
ally there  is  no  worm  in 
the  tumour,  and  then  there 
is  seen  a  small  opening  at 
the  summit,  by  which  it 
has  escaped.  The  worms 
found  in  the  organs  men- 
tioned above  are  also  aga- 
mous  ;  they  represent  the 
primary  phase  of  develop- 
except   in   the  ca3cum  and 


Fig.  179. — Caudal  extreuiity  of  the  male  Sdero- 
stoma  equinum  ;  magnified  thirty  diameters. — 
Railliet  (inedited). 


ment,  as  they  do   not   become  sexualized 
colon. 

Colin^  states  that  the  armed  Sclerostomes  are  worms  which  migrate 
internally,  and  that  their  development  is  effected  almost  in  one  place. 
The  ova  are  deposited  in  the  substance  of  the  intestinal  mucous  mem- 
brane— perhaps  in  the  punctures  produced  by  the  mouth  of  the  female, 
or  perhaps  merely  in  the  orifices  of  the  glands — and  they  are  hatched 
there,  the  embryos  becoming  encysted  at  the  points  where  they  are 
hatched,  in  the  cyst  developed  by  their  presence. 

After  being  developed  and  having  undergone  several  raoultings,  they 
make  their  exit  from  the  cyst,  and  fix  themselves  on  the  surface  of  the 
mucous  membrane;  though  a  certain  number  remain  in  their  cyst,  grow 
there,  have  the  genital  organs  partly  formed,  but  nevertheless  alwaj'S 
remain  agamous.     Those  found  in  aneurisms  and  in  the  peri-intestinal 

^  Colin.  Mim.  sur  le  Demloppement  et  les  Migrations  des  ScUrostomes.  Rec.  de 
Med.  Veterinaire,  1864,  p.  686. 
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organs,  must  have  entered  the  bloodvessels  on  their  leaving  the  cyst, 
and  in  this  way  be  carried — by  a  centrifugal  migration — to  the  parts 
where  they  are  found. 

Baillet^  has  shown  that  this  is  not  the  ordinary  mode  of  reproduction 
and  development  of  the  Sclerostomes.  The  ova  are  expelled  along 
with  the  faeces,  and  become  hatched  in  a  few  days  if  they  are  in  a  damp 
place.  The  embryos  that  issue  from  them  are  cylindroid,  a  third  or  a 
fourth  of  a  millimetre  long,  somewhat  obtuse  in  front,  and  have  a  fili- 
form tail.  If  the  conditions  of  humidity  continue  to  be  favourable, 
they  gradually  grow,  their  integument  becomes  folded  and  forms  a  kind 


I  I 

W 

Fig.  180. — Fragment  of  the  CiEciim  of  a  Horse,  showing  the  tumours  of  different  sizes 
due  to  the  Sclerostomes,  as  well  as  the  parasites  fixed  on  the  mucous  membrane.  To 
the  right  are  the  two  varieties  of  the  ScL  equiiium,  to  the  left  those  of  the  Scl.  tetra- 
canthum  ;  natural  size. — Railliet. 

of  sheath  in  which  the  worm  moults  in  an  evident  manner.    Baillet  has 

been  able  to  keep  them  several  months  in  this  state,  or  after  complete 

moulting.     It  is  at  this  period  that  they  enter  the  body  of  the  Horse  in 

the  water  the  animal  drinks  (or  perhaps  on  green  forage),  undergo 

moulting  if  they  have  not  already  done  so,  and  penetrate  the  substance 

of  the  mucous  membrane.     Leuckart  asserts  that  the  embryos  should 

pass  through  an  intermediate  host  before  entering  the  intestine  of  the 

Horse.     But  however  this  may  be,  it  is  possible  that  after  they  have 

lodged  themselves  in  the  mucous  membrane,  a  small  number  of  embryos 

1  Baillet.  Art.  Helminthes.  Nouv.  Diet,  de  Med.,  de  Chir.  et  d'Hyg.  Veterinaires, 
VIII.,  1866,  p.  biil .—lieponse  a  M.  Colin.  Bull.  Soc.  Centr.  de  Med.  A'eterinaire, 
1868,  p.  166.' 
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stay  to  fix  themselves  in  the  cysts  which  they  cause  to  be  formed.  The 
majority  reach  the  circulatory  system,  and  install  themselves  in  the 
abdominal  artei'ies — principally  at  the  origin  of  the  great  mesenteric ; 
there  they  form  aneurismal  dilatations,  filled  with  a  ragged  clot  that 
adheres  to  the  inner  surface  of  the  vessel,  and  in  this  the  Helminths 
are  located.  There  they  acquire  a  length  of  3  cm.  or  4  cm.,  and  com- 
mence to  be  sexually  differentiated,  but  remain  agamous.  These 
verminous  aneurisms  play  an  important  part  in  the  etiology  of  colics 
(see  Parasites  of  the  Circulatory  Apparatus). 

After  a  more  or  less  prolonged  sojourn  in  the  aneurism,  the  worms 
leave  it  by  allowing  themselves  to  be  carried  by  the  blood,  and  in  the 
course  of  time  reach  the  caecum,  where  they  form  the  majority,  if  not 
the  whole,  of  the  submucous  cysts.  Their  last  migration  is,  therefore, 
in  reality,  centripetal. 

Finally,  after  remaining  a  more  or  less  considerable  time  in  the 
tumour  they  had  caused  the  formation  of,  and  having  grown,  the  Sclero- 
stomes  forsake  it,  attach  themselves  to  the  mucous  membrane,  become 
sexualized,  and  copulate. 

An  interesting  observation  of  Eailliet^  gives  support  to  this  theory  as 
to  the  development  of  the  Sclerostomes.  He  found  in  a  Horse  a  con- 
siderable quantity  of  these  worms  in  the  ca3cum,  verminous  cysts  and 
walls  of  that  viscus,  and  a  smaller  number  in  the  duodenum  and  other 
parts  of  the  small  intestine. 

The  cysts  in  the  duodenum — which  are  rare—were  grouped  on  the 
small  curvature  of  the  intestine,  and  some  were  even  observed  dis- 
seminated in  the  mesentery.  All  of  the  latter  contained  Sclerostomes 
still  agamous ;  but  several  of  those  in  the  small  intestines — like  those 
of  the  ctpcum — had  an  opening  in  their  centre  and  were  vacant,  the 
Helminths  having  left  them.  This  would  seem  to  prove  that  the  worms 
had  reached  the  intestines  by  way  of  the  arteries. 

We  ought  at  least  to  mention  the  opinion  given  by  Willach^,  on  the 
phases  of  development  of  the  Sclerostomes.  He  found  in  the  intestine 
of  the  Horse — independently  of  armed  Sclerostomes  having  the  usual 
dimensions — small  worms  7  nnii.  to  12  nnn.  long,  which  he  believed 
were  of  the  same  species,  by  reason  of  the  shape  of  their  cephalic 
extremity.  Some  were  manifestly  females,  and  contained  numerous 
eggs  having  a  thin  shell,  and  measuring  80  /x  long  and  40  /x  broad. 
Others  had  a  caudal  pouch  similar  to  that  of  the  adult  armed  Sclero- 
stome,  and  had,  in  addition,  eggs  hke  those  of  the  females  just  described, 
but  less  numerous.  Therefore  these  worms  were  hermaphrodites  ;  one 
even  showed,  alongside  the  mature  eggs,  embryos  -5  nun.  long.  Willach 
consequently  admits  that  the  armed  Sclerostome  has  a  phase  of 
development — a  i-habditiform   generation,  issuing  on  the  spot  in  the 

^  Railliet.  Sur  les  Migrations  des  Sclerostomes  du  Chtval.  Archives  Veterinaire, 
1880,  p.  445. 

-  P.  Willach.  Sclerostoma  armatum  und  Tctracavthnm.  Die  Biologische  Stellung 
des  Pftrdedarmes  miter  den  Nematoden.  Archiv  f.  Wissen.  u.  Prakt.  Thierheilkunde, 
XVII.,  1891,  p.  108. 
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intestine  of  the  Horse,  from  the  well-known  normal  worms.  The 
female  rhabditiform  Sclerostomes  also  deposit  their  eggs  on  the  same 
place ;  but  with  the  hermaphrodites — which  have  no  vulva— the 
embryos  are  hatched  in  the  body  of  the  parent,  and  they  only  escape 
therefrom  by  the  destruction  of  the  internal  organs,  caused  by  their 
movements.  These  embryos,  expelled  outwards  or  continuing  their 
development  in  their  first  host,  become  eventually  the  normal  Sclero- 
stomes. 

In  all  this  there  is  a  phenomenon  of  heterogenesis,  analogous  to  that 
presented  by  the  Ehabdonema  nigrovcnosum  of  the  lung  of  the  Frog  and 
Toad — a  worm  of  which  all  the  individuals  are  females,  but  which  have 
spermatozoa  developed  in  their  genital  tubes  before  the  appearance  of 
the  ova.  These  ova — hatched  in  the  uterus^are  thrown  out,  grow  in 
damp  soil,  and  assume  the  form  of  Bhabditis  nigrovcnosum — some  being 
males,  the  others  females.  The  embryos  produced  by  the  latter,  when 
ingested  by  the  Batrachians,  pass  into  the  lungs  of  these  and  become 
Rhahdoncma. 

This  theory  of  Willach  requires  further  observations  before  it  can 
be  adopted  ;  and  all  the  more  is  this  necessary  when  the  theory  is 
extended  to  the  Sclcrostoma  tetracanthum  and  to  several  species  of 
Strongyhdes. 

Sclerostoma  tetracanthum  (Dies). — This  worm  is  distinguished 
from  the  preceding  species  by  its  smaller  dimensions — the  males  being 
sometimes  8  mm.  to  10  mm.,  and  at  others  12  mm.  to  15  mm.  long; 
while  the  females  are  10  mm.  to  12  mm.  or  11  mm.  to  17  mm.  in  length. 
Their  colour  is  white,  and  the  body  is  slightly  tapering  anteriorly. 
Mouth  circular,  with  a  salient  rim  that  has  a  crown  of  triangular  teeth, 
and  outwardly  six  papilltE — two  lateral,  small,  and  on  each  side  of 
them  two  others,  conical  and  very  prominent.  Buccal  capsule  cylin- 
drical ;  two  long  lateral  papillae  a  little  in  front  of  the  termination  of 
the  oesophagus.  The  caudal  pouch  of  the  male  is  simply  excised  on  the 
ventral  surface,  the  posterior  lines  or  ribs  are  trifurcated,  the  middle 
doubled,  and  the  anterior  cleft.  The  fei)iale  has  the  tail  terminating  in 
a  point,  and  the  vulva  very  near  the  anus.  The  eggs  are  very  ovoid, 
and  100  ,a  long  by  48  /a  broad. 

The  Sclerostoma  tetracanthus  also  inhabits  the  ciecum  and  colon  of 
the  Equidae,  often  in  company  with  the  preceding  species,  with  which 
it  is  often  confounded.  It  is  usually  free  among  the  intestinal  contents, 
and  is  frequently  found  coupled.  The  ova — like  those  of  the  Sclerostoma 
— are  segmented  in  the  uterus  ;  they  are  laid  in  the  intestine  of  the  host. 
The  external  phases  in  their  development  are,  according  to  Baillet, 
very  analogous  to  those  of  the  armed  Sclerostoma  The  embryos  are 
tliicker,  the  tail  is  longer,  and  their  movements  less  active.  They  are 
introduced  into  the  intestine  with  the  water  the  host  drinks,  and  it  is 
probable  that  they  encyst  themselves  directly  in  the  mucous  membrane, 
without  penetrating  the  circulatory  apparatus— at  least,  no  wandering 
parasites  of  this  kind  have  ever  been  observed.  The  tumours  they  form 
beneath  the  mucous  membrane  are  of  the  same  character  as  those  of 
the  other  species.  Probstmayer,  Leuckart,  and  Cobbold  have  exclu- 
sively allotted  to  the  Sclerostoma  tetracanthum  the   agamous   worms 


410 


TREATISE    ON    TAEASITIC    DISEASES. 


found  beneath  the  mucous  membrane  of  the  ca3cum.  They  are  gener- 
ally considered  inoffensive,  but  some  observations^  show  that,  by  their 
great  numbers,  the  verminous  tumours  of  the  intestine  may  induce  a 
serious,  even  fatal,  anaamia;  and  that  the  tetracanthus  Sclerostomes, 
when  free  and  numbering  several  thousands  in  the  intestines,  are 
capable  of  producing  a  hiemorrhagic  enteritis  and  fatal  colics. 

Other  Nematodes. — We  here  and  there  find 
mention  made  of  other  Nematodes  that  have 
been  met  with  in  the  intestines  of  the  Equidae. 
Thus,  Eudolphi  speaks  of  having  seen  there,  in 
the  Horse,  the  Filar ia  papillosa  Eud.,  w^hich  is 
almost  exclusively  a  parasite  of  the  splanchnic 
serous  cavities.- 

Cobbold  mentions  a  Trichonema  arcuata  as 
being  found  in  the  large  intestine  of  the  Horse ; 
but  at  a  later  period  he  recognised  it  as  the 
larval  form  of  the  Sclerostoma  tetracanthus,^ 
and  considered  it  as  identical  with  the  Nema- 
toideum  equi  cahalli  Diesing,  which  has  the  same 
habitat.  * 

Probstmayer  and  Perroncito  have  described, 
under  the  name  of  Oxijnris  vivi2)ara,  worms  found 
in  abundance — by  millions,  Perroncito  says — in 
the  ctecum  and  large  colon  of  the  Horse  ;  but 
according  to  Eailliet,  these  are  only  Bhahdonema.'^ 
They  are  small  female  worms,  much  resembling 
Oxyures,  2-5  mm.  long,  and  -40  mm.  to  -80  mm. 
broad,  the  uterus  of  which  shows  only  a  few  ova 
containing  embryos  at  various  stages  of  develop- 
ment. 

Lastly,  in  1859,  Schlotthauber  has  designated 
by  the  name  of  Piguris  (?)  reticulata  a  worm 
he  found  in  the  caecum  of  the  Horse  and  Mule.  '^ 

We  have  no  further  information  concerning 
these    worms,    the    authenticity    of    which  is   at 

least  doubtful,  and  the  importance  of  which  is  surely  small. 

Lakv.e  of  THE  DiPTEE.!:. — Accordiug  to  Cobbold,  on  several  occasions 

larvae  of  the  hanging  Helophilus  {Ileloj^Jiilus  2^c)iduliiius  Meg.)  have 

been  discovered  in  the  digestive  canal  of  the  Horse. 

The  larvae  of  the  Gastropbilus,  in  process  of  evacuation,  have  also 

been  observed  in  the  intestines  of  the  Equidae  (see  p.  353).     It  has  been 

stated  above,  that  those  of  the  hismorrhoidal  Gastropbilus  stay  in  the 

1  Frank.  Thierarz.  Mittheilungen  der  Munich,  1SG3  ;  Journ.  de  Mt'd.  Veterinaire, 
Lyons,  1863,  p.  327.— Fisclier.  Annales  de  Med.  Veterinaire,  Brussol.s,  1865,  p.  187. 
— C.  Taylor.  The  Veterinary  Journal,  XXIV.,  1887,  p.  ir»4.— G.  W.  Butler.  The 
.Journal  of  Coinpar.  Med.  and  Veter.  Archives,  XI.,  1890,  p.  483. 

-  Rudolplii.     Eiitozoorum  Hintoria  Naluralis.     Amsterdam,  1809,  II.,  part  I.,  p.  63. 

■'  Cobbold.  The  Veterinarian.  XL.,  p.  81  ;  and  Annales  de  Med.  Veterinaire, 
Brussels,  1874,  p.  301.  — Idem.  Parasites,  London,  1879,  p.  374.— Idem.  11  Medico 
Veterinario,  1887,  p.  300. 

*  Uiesiiijj.     Systema  Helminthum,  II.,  p.  332. 

■'"'  Railliet.     Recueil  de  Med.  Veterinaire,  1887,  p.  48. 

''  Schlotthauber,  quoted  by  Von  Linstow.  ComiJendium  der  IIelmintho!o<jie,  Hanover, 
1878,  p.  56. 


Fig.  181.  —  Anterior 
extremity  of  the  Sch- 
rostoma  tetracan- 
tlitim, ;  magnified 
ninety-three  diame- 
ters.— Schneider. 

A,  dorsal  view  ;  B, 
front  view. 
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last  portions  of  the  large  intestine,  attaching  themselves  to  the  mucous 
membrane ;  while  those  of  the  nasal  Gastrophilus  prefer  to  develop  in 
the  pyloric  region  of  the  duodenum,  and  are,  therefore,  likely  to  hinder 
the  passage  of  the  alimentary  matters  and  give  rise  to  colics. 

Observation. — The  various  parasites  which  have  been  passed  in  review 
may  be  combined  in  more  or  less  large  numbers,  and  occasion  a  com- 
plex helminthiasis.  The  most  remarkable  instance  of  this  kind  is  that 
which  Krause  has  reported.  In  a  horse  were  found  519  Ascaris  megalo- 
cephala,  191  Oxyiiris  curvula,  214  Sclerostoma  armatum,  several  thou- 
sands of  Sclerostoma  tetracanthiim,  69  Tcenia  perfoliata,  287  Filaria 
impillosa,  and  6  Cysticercus  fistularis.^ 

Article  II. — Parasites  of  the  Intestines  of  the  Ox. 

Fungi. — The  Ox  is  one  of  the  number  of  Herbivora  in  which  Eemak 
— and  after  him  Purkinje,  Boehm,  and  Mitscherlich — found,  in  the 
normal  intestinal  mucus,  the  Saccharomijccs  {Cryptococcus)  (jutiulatus 
Eobin.  It  is  a  very  simple  vegetable  in  the  form  of  ellipsoid  or  ovoid 
elongated  cells,  from  15  ,a  to  24  /y.  long,  and  5  /z  to  8  /a  broad,  dark 
brown  and  opaque,  and  containing  two  to  four  bright,  transparent 
droplets.  These  cells  are  sometimes  united  in  a  confused  mass  by 
mucus  ;  but  they  are  usually  isolated,  arranged  in  twos — end  to  end 
— or  one  of  the  largest  has  at  one  of  its  poles  two  or  three  smaller 
cells  which  have  been  derived  from  it  by  gemmation.  This  mould 
appears  to  have  no  action  on  the  animals  in  which  it  is  found.- 

The  Aspcnjillus  fumigatus — a  mould  already  noticed  as  growing  on 
the  beak  and  other  parts  of  the  digestive  apparatus  of  Pigeons  (see 
p.  343),  and  which  is  developed  more  frequently  in  the  respiratory 
passages  of  Birds — has  been  found  several  times  by  Franck  in  the  wall 
of  the  small  intestine,  and  in  the  mesenteric  glands  of  cattle  killed  for 
food.  It  had  caused  the  formation  of  caseous  or  calcified  centres,  which 
were  distinguished  from  those  of  tuberculosis  by  their  greenish  colour, 
which  extended  to  the  peri-glandular  connective  tissue.  These  tubercles 
were  miliary,  and  attained  the  volume  of  a  pea  ;  they  were  filled  with 
pus  containing  the  filaments  of  a  mycelium  that  inoculation  experiments 
and  cultures  demonstrated  to  belong  to  the  Aspergillus  fumigatus 
Fresenius.^ 

Sporozoa. — Proger  and  Ziirn  have  reported  an  observation  of  intes- 
tinal coccidiosis  in  calves  analogous  to  that  of  the  Babbit.  The  disease 
manifested  itself  as  a  fa;tid  diarrhoea,  accompanied  by  slight  fever  and 
catarrhal  phenomena  in  the  upper  air  passages.  Three  calves — aged 
from  5  to  6  weeks — succumbed  to  the  malady  in  15  to  20  days.  At  the 
autopsy  there  were  noted  thickening,  redness,  and  epithelial  desquama- 
tion of  the  mucous  membrane  of  the  abomasum,  near  the  pylorus,  and 
in  that  of  the  intestine.  In  the  small  intestine  there  were  somewhat 
extensive  superficial  ulcerations,  and  in  the  colon  the  mucous  membrane 
was  at  certain  points  swollen  and  softened,  and  at  others  studded  with 
mihary  ulcers  filled  with  a  yellowish  mass.     The  mesenteric  glands, 

^  Krause.     Magazin  f.  d.  Gesammte  Thierheilkunde,  1839,  p.  215. 

-  Robin.     Hint.  Xaturelle  cles  Vi'/^taux  Parasifeti,  Paris,  1853,  p.  327. 

'  Franck.     Deutsche  Zeitschr.  f.  thiermed.  u.  Verg).  Pathologic,  XVI.,  1890,  p.  296. 
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liver,  and  spleen  were  enlarged,  soft,  and  ecchymosed.  Numerous 
Coccidia  were  found  in  the  intestine,  liver,  and  glands.  Eivolta  classed 
these  parasites,  without  any  plausible  motive,  in  his  genus  Cijtosjyer- 
miuin,  by  the  designation  of  Cytospcrmiiim  Zurnii.'^ 


Cestodes.  —  Like  the  Equidae, 
Cattle  harbour  three  species  of  un- 
armed Taeniae.  These  are  typical 
Anoplotajniens,  the  genital  pores  of 
which  are  double  on  each  segment, 
and  the  ova  of  which  are  irregularly 
polyhedral  or  cuboid,  showing  the 
embryo  surrounded  by  a  pyriform 
apparatus  (Fig.  182).  These  three 
Taeniae  are  altogether  unknown  in 
their  cystic  form. 

1.  Taenia  denticulata  (Eud.). — 
Length  variable,  but  usually  be- 
tween 25  and  28  cm.,  though  it  may 
reach  1-70  metre.-  Head  powerful, 
1-125  mm.  broad — sometimes  only 
•65  mm. — and  divided  into  four 
globular  lobes  or  suckers,  which  have 
a  narrow  orifice  directed  forwards. 
No  neck.  Segments  very  short  and 
close  together,  especially  in  the 
anterior  two-thirds  of  the  strobila,  where  they  are  twelve  to  twenty 
times  as  broad  as  they  are  long ;  their  posterior  border  is  undulated 
and  wider  than  the  anterior,  whence  results  the 
deutated  borders  of  the  chain.  The  last  segments  are 
as  thick  as  they  are  long,  and  may  be  25  mm.  broad. 
The  ova  are  65  /x  to  80  /a  broad. 

2.  Taenia  expansa  (Rud.). — Length  variable  — 
from  some  decimetres  to  4,  5,  and  6  metres,  and 
even  more  than  100  feet,  according  to  Eudolphi. 
Head  generally  small — from  -5  mm.  to  -8  mm. — 
slightly  expanded ;  suckers  a  little  salient,  oval, 
opening  elongated  and  turned  outwards.  Neck 
very  short  or  nul.  Anterior  part  of  the  strobila  fili- 
form. First  segments  very  short ;  the  others, 
longer,  are  always  broader  than  they  are  long, 
their  breadth  attaining  in  the  last  segments  of 
large  worms  2i  cm.  All  the  strobila  are  thin  and 
translucid.     The  ova  are  50  /x  to  70  /x  broad. 

3.  Taenia  alba   (Perr.). — This  species  was  distinguished  from  the 
preceding  by  Perroncito.     It  is  -60  m.  to  2*50  m.  long.     Head  larger. 


Fig.  182. — Ovum  of  the  Tcenia  expansa, 
completely  developed  ;  magnified  about 
550  diameters. — Monies. 

eh,  hexacanthus  embryo  ;  td",  pyriform 
apparatus  formed  by  the  internal  delami- 
nated  layer  ;  cd,  external  delaminated 
layer  ;  ry,  granular  mass  arising  from  cd, 
and  carried  by  tlie  horns  of  the  apparatus  ; 
vt,  vitelline  vesicles;  mvt,  vitelline  mem- 
brane. 


Fl6.  183— Cephalic 
extremity  of  the 
Tcenia  denticu- 
lata; magnified 
twenty  diameters. 


^  Proger  and  Zurn.  Bericht  iiber  d.  Veteriniirwesen  ini  K.  Sachsen  f.  1877,  p.  113. 
— Rivolta.  Delia  Gregarinosi  dei  Polli,  etc.  Giorn.  di  Anat.  Fisiol.  e  Patolog.  degli 
Animali,  1878,  p.  220. 

-  Humbi)ld  says  he  has  met  with  one  measuring  45  metres  (about  50  yards)  in  the 
intestine  of  a  lean  Cow,  five  years  old. — Berlin  TIderdrztl.  Woehenschrift. 
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measuring  1-15  mm.  to  1-40  mm.  broad;  suckers  hemispherical,  and 
opening  obliquely  forwards  and  outwards.  Neck  short,  but  distinct. 
Segments  thicker,  longer,  and  narrower  than  in  T.  expansa,  and  some- 
times longer  than  they  are  broad,  though  rarely  attaining  more  than 
10  mm.  to  12  mm.  in  breadth.     The  ova  are  48  /x  to  58  /x  broad. 

These  three  species  are 
easily  distinguished  from  each 
other  ;  for  T.  expansa  is  semi- 


FiG.  184.  —  Tteiiia  expanaa  ;  natural  size.- 
Railliet. 


Fig. '185.  —  Cephalic  extremity  of 
TcEiiia  expansa  j  magnified  forty 
diameters. 


transparent  and  very  broad  ; 
T.  dcnticulata  has  very  short, 
broad,    and    thick 


— -msi^ 


Fig.  186.— Lateral  third  of  a  segment 
of  Tcenia  expama,  showing  the 
arrangement  of  a  genital  spot  ; 
magnified  fifteen  diameters. 

while   T.  alba  has    compara- 
tively narrow,  long  segments. 


The  T.  denticulata  is  only  met  with  in  bovine  animals,  in  which  it 
appears  to  be  more  common  than  the  other  two  species.     T.  expansa 
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appears  to  be  more  frequent  in  Sheep  than  in  Bovines,  and  is  also  found 
in  the  Goat  and  some  wild  Euminants.  The  T.  alba  is  common  in  the 
Ox  in  Italy,  where  it  has  also  been  found  in  Sheep  by  Perroncito ; 
Moniez  has  observed  it  at  Lille,  and  Eailliet  at 
Alfort,  in  the  Ox  ;  while  Blaise  has  sent  us 
several  specimens  from  an  Ox  in  Algeria. 

These  three  Taenia  inhabit  the  small  intes- 
tine, and  no  trouble  in  the  digestive  functions 
of  cattle  has  been  ascribed  to  them  ;  but  Villars 
has   mentioned   the   case  of   a  Cow  in  which 

JT.   cxpansa  appears  to  have   induced   serious 
colics  ■}  and  Sheep  are  reported  to  have  suffered 

^     ,    ,.  from  the  presence  of  this  worm. 

Fig.   187.— Cephalic   ex-  '- 

tremity  of  Tcenia    alba; 

magnified  twenty   dia-       Tbematodes. — A  single  spccies  of  Trematode 

meters.  has  only  been  found  in  the  intestine  of  the  Ox. 

This  is  the   Amplustoma    tuhcrculatiuii    Cobb., 

met  with  in  cattle  in  India  along  with  the  Amphistomes  of  the  rumen. 

There  is  no  occasion  to  allude  to  the  BlUiarzia,  the  ova  of  which  may 

be  found  in  the  substance  of  the  more  or  less  altered  intestinal  mucous 

membrane  (see  Hcematozoa). 

Nematodes. — The  Calf  Ascaride  [Ascaris  vitidi  Gceze)-  is  of  a 
reddish-white  colour,  and  has  a  transparent  integument  when  in  the 
fresh  state.  The  head  is  small  and  distinct,  and  has  the  lips  enlarged 
at  the  base,  constricted  in  their  anterior  two  -  thirds,  their  free 
margin  being  markedly  denticulated.  The  posterior  extremity  is  termi- 
nated by  a  kind  of  conical  point.  The  male  is  15  cm.  to  20  cm.  long, 
exceptionally  26  cm.  The  caudal  papillae  form  two  irregular  rows — • 
very  lateral — of  10  to  15  each,  all  pre-anal.  The  female  is  22  cm.  to 
30  cm.  long ;  the  vulva  is  situated  towards  the  anterior  sixth  of  the 
body.     The  ova  are  75  /u,  to  80  /x  in  diameter. 

The  Ascaris  vituli  is  rare  in  adult  animals,  but  quite  common  in  the 
calf — especially  in  the  South  of  France.  In  1712,  Vallisnieri  ascribed 
an  epizooty  among  calves  in  the  neighbourhood  of  Padua,  and  to  which 
many  succumbed,  to  this  worm  ;  their  flesh,  it  appears,  acquired  a  very 
bad  odour. ^  The  parasite  is  very  frequently  seen  in  calves  killed  in  the 
slaughter-houses  in  Toulouse,  and  sometimes  it  is  counted  by  hundreds, 
and  even  thousands,  in  the  intestine,  being  also  met  with  occasionally 
in  the  abomasum.  Local  inflammations  of  the  intestinal  mucous  mem- 
brane are  noted  in  these  cases,  and  they  may  give  rise  during  life  to 
colics,  and  exceptionally  to  rupture  of  the  organ.  Descomps  has  re- 
ported an  instance  of  this  accident,  in  which  the  intestine  contained 
15  litres  of  Ascarides.'* 

1  S.  Villar.     The  Veterinarian,  October,  1886. 

2  G.  Neumann.     Sur  V Ascaride  chs  Betes  Bovinen.     Revue  ViH^rinai re,  1883,  p.  362. 
"  Vallisnieri.     Nnove  Osservat.  eil  Esperienze  inlorno  aW  Ovaja  Scoperta  ne'  verml 

tondi  ddl'Uomo  e  de'  Vifelli,  Padua,  1713. 

^  Descomps.     Revue  V^t^rinaire,  1878,  p.  542. 
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Fig.  188.— Anterior  extremity  of  the 
Ascaride  of  the  Calf. 
A,  seen  in  front ;  magnified  twenty 
diameters.  B,  dorsal  view,  and  C, 
lateral  view ;  magnified  thirteen  dia- 
meters. 


To  expel  the  Ascarides  of  the  calf,  Guittard  recommends  the  ad- 
ministration, in  the  evening  after 
feeding,  of  8  to  12  grammes  of  rectified 
empyremnatic  oil  in  a  mucilaginous 
emulsion,  and  next  morning  a  pur- 
gative of  sulphate  of  soda.  The 
worms  v^^ill  be  expelled  in  bundles 
in  the  course  of  the  day.^ 

Strongylus  ventricosus  (Eud.). 
— Body  hliform.  Head  small  and 
slightly  winged ;  no  buccal  papillae. 
Integument  streaked  by  1-4  longitu- 
dinal ridges,  five  of  the  largest  being 
on  each  of  the  dorsal  and  ventral 
surfaces,  and  two  smaller  on  eacli 
side.  Male  6  mm.  to  8  mm.  long  ; 
caudal  pouch  wide,  and  obscurely  tri- 
lobate. Female  11  mm.  to  12  mm. 
long  ;  vulva  situated  behind  the 
middle  of  the  body,  and  surrounded 
by  a  cutaneous  enlargement,  from 
which  it  derives  its  specific  name. 
This  worm  inhabits  the  small  in- 
testine of  Cattle  and  the  European 
Deer.  No  morbid  influence  is  attributed  to  it 
its  smallness,  it  often  escapes  notice. 

(Esophagostoma  injaatum  (Sch.). — 
Mouth  circular,  with  a  prominent  ring 
having  six  papilla3.  Anterior  extremity 
provided  with  an  ample  cutaneous  trans- 
parent enlargement,  immediately  followed 
by  two  lateral  membraneous  wings,  which 
are  traversed  by  two  papilkc.  Male,  14 
mm.  to  15  mm.  long,  with  caudal  pouch 
faintly  trilobate.  Female,  16  mm.  to  20 
mm.  long ;  vulva  situated  a  little  in  front 
of  the  anus,  and  surrounded  by  a  ring 
(Eailliet).  This  species,  which  inhabits 
the  large  intestine  of  the  Ox,  has  been 
separated  from  the  genus  Strongylus,  and 
placed  in  the  CEsojjhaijoslonia  by  Eailliet. 

Uncinaria  radiata  (Eud.).  —  This 
worm  was  found  by  Eudolphi  in  the 
duodenum  of  a  calf.  The  male  measures 
about  15  mm.,  and  the  female  25  mm. 

Trichocephalis   affinis   (Eud.).  — So 
called  by  reason  of  its  resemblance  to  the  Trichocephalus  of  Man  {Tr. 
dispar  Eud. — Fig.  158),  this  species  has  the  head  sometimes  furnished 
with  two  transparent  vesicular  enlargements   in  the  form  of   wings. 
The  marginal  papilhe  of  the  longitudinal  band   are  larger  than    the 

1  Guittard.     Le  Progres  Vet^rinaire,  1890,  p.  144. 


In  consequence  of 


Fig.  189. — Caudal  extremity  of 
the  male  StroiKjyliis  ventricosus; 
magnified  150  diameters. — Eail- 
liet (inedited). 
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others.  The  male  and  female  measure,  each,  6  cm.  to  8  cm.  long.  The 
spicula  of  the  male  is  very  long,  and  its  sheath,  which  is  very  long 
also,  is  studded  with  triangular  spines,  the  points  of  w^hich  are 
posterior  (Fig.  191). 

The  Tricocephales  affinis  inhabit  the  large  intestine — and  particularly 
the  caecum — of  the  Ox  ;  but  they  are  more  rare  than  in  the  Goat,  and 
especially  the  Sheep.  In  general,  they  attach  themselves  very  firmly 
to  the  mucous  membrane ;  but  they  do  not  cause  any  trouble.  Leuckart 

A 


Fig.  190. — (Efiophagostoma  indatum. 

A,  male  and  female,  natural  size.  B,  anterior  extremity.  C,  caudal  extremity  of  the 
male.  D,  caudal  extremity  of  the  female  :  a,  anus  ;  vu,  vulva  ;  magnified  one  hundred 
diameters. — Railliet. 

has  remarked  that  the  ova  of  this  species,  when  kept  in  a  damp  place, 
develop  their  embryos  in  a  variable  period,  according  to  the  season  ; 
but  it  may  be  several  months  in  cold  weather.  When  these  ova  are 
swallowed  by  Sheep,  they  are  transformed  into  Trichocephales,  which 
are  adults  in  about  sixteen  days.  The  investigations  of  Grassi  have 
placed  beyond  doubt  the  fact,  that  this  development  does  not  require 
an  intermediate  host.^ 

Other  Nematodes. — Von  Linstow-  again  mentions — no  doubt  follow- 

'  Leuckart.  Die  MinsrIiUchcn  Parasiten,  II.,  Leipzig,  1876,  p.  126. — Grassi. 
Centralblatt  f  tir  Bacteriologie  u.  Parasitenkunde,  I.,  1887,  No.  .'). 

-  Von  Linstow.     Compendium  der  Jlelminlholoijie,  Hanover,  1878,  p.  48. 
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ing  Leidy — the  Filaria  jpapillosa  Eud. ,  and  Trichina  spiralis  Owen,  as 
found  in  the  intestines  of  Bovines ;  but  there  is  certainly  an  error  with 
regard  to  the  first  parasite,  and  the  second  could  only  be  found  after 
infestation  experiments  on  cattle  with  trichinous  flesh. 

Drechsler^  has  found  beneath  the  intact  mucous  membrane  of  the 


Fig.  191.  —  Trichocephalus  affinh  :  largely  magnified  specimens. — Delafond. 
A,  male  ;  B,  female  :  c,   cephalic  extremity  ;  i,  intestine  ;  a,  anus  ;  t,  testicle  ;  vst 


seminal  vesicle;   ;;,  sheath   of  the  spicula  ; 
200  diameters. 


ovary ;  v,  vulva  ;  C,  ovum  ;  magnified 


intestines  of  an  Ox — the  other  organs  of  which  were  healthy — about 
450  nodules  the  size  of  a  pin's  head  to  that  of  a  pea,  the  majority  of 
which  had  undergone  caseous  degeneration.  Spherical  in  shape  and 
well  defined,  they  were  composed  of  strong  fibrous  tissue,  and  each 
contained  an  undetermined  Nematode — or,  rather,  a  larva — about 
1  mm.  long,  and  which  had  two  conical  cephaUc  papillae.  These  were 
probably  the  larvae  of  Strongylides. 

^  Drechsler.  Wochensch.  f.  Thierheilk.  u.  Viehzucht,  1876 ;  and  Annal.  de  Med. 
Vet^rinaire,  Brussels,  1876,  p.  700.— Saake.  Archiv  f .  Wiss.  u.  Prakt.  Thierheilkunde, 
III.,  1877,  p.  195. 

27 
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Article  III.— Parasites  in  the  Intestines  of  the  Sheep. 

Fungi.  —  The  Saccharomycefi  giittulatus  Robin  has  been  found  by 
Remak  in  the  intestinal  mucus  of  the  Sheep,  as  in  the  Ox. 

Infusoria. — Grassi  has  discovered  in  the  intestine  of  the  Sheep  a 
Flagellate  (Euflagellata) — the  Lamhlia  intestinalis  Blanchard  (see  p.  318), 
■which  has  been  very  often  seen  in  Man,  and  which  is  very  common  in 
the  MuridcB — Eats,  Mice,  Meadow-Mice.  This  Infusorium  is  9  /a  to  16 
long,  and  4  /x  to  7  /x  broad ;  it  is  pyriform,  the  base  being  anterior. 
One  of  the  surfaces  shows  a  depression  or  deep  reniform  sucker — the 
hilus  of  which  is  behind — that  occupies  the  anterior  two-fifths.  It  has 
four  pairs  of  flagelli  directed  backwards,  three  of  which  are  fixed  on  the 
borders  of  the  depression  ;  the  fourth  continues  the  body  posteriorly. 
The  body  itself  is  transparent  and  colourless,  and  covered  by  a  very 
fine  cuticle.     There  are  two  nuclei  at  the  bottom  of  the  sucker. ^ 

Sporozoa. — Leuckart  includes  the  Sheep  among  the  Mammalia 
which  have  Coccidia  in  the  intestines,  more  or  less  like  those  found  in 
the  liver  of  the  Rabbit,  and  in  the  intestines  of  the  Dog,  Cat,  etc. 

Cestodes.2 — The  sheep  is — after  the  Dog — the  domesticated  animal 
which  most  frequently  harbours  the  largest  number  of  Toenioe  in  its 
intestine.  These  Cestodes  belong  to  eight  distinct  species,  all  of 
which  are  unarmed,  and  all  of  which  are  unknown  in  their  cystic  form. 
Four  of  them  are  diphyhdians  (see  p.  382) :  Tcenia  expansa,  T.  alha, 
T.  Benedeni,  T.  fimbriata — the  first  two  being  common  to  the  Ox  and 
Sheep.  The  others — T.  Vogti,  T.  ovilla,  T.  ccntripunctata,  T.  (jlohipunc- 
tata — have  the  genital  pores  single  in  each  segment  and  irregularly 
alternated ;  they  are  only  found  in  the  Sheep. 

1.  Taenia  expansa  (Rud.).  — This  is  easily  recognised  by  the 
characters  already  described  (p.  112),  and  in  particular  by  its  yellow, 
thin,  and  translucent  segments,  the  breadth  of  which  is  always  greater 
than  the  length ;  it  is  at  least  1  cm.  in  the  ripe  segments,  and  may 
attain  21  cm. 

2.  Taenia  alba  (Perr.)  is  distinguished  from  the  preceding  by  its 
thicker  segments,  which  are  sometimes  longer  than  they  are  wide,  but 
rarely  exceed  10  mm.  to  12  mm.  in  breadth  (p.  412). 

3.  Taenia  Benedeni  (Moniez).^ — A  worm  4  metres  long,  and  even 
more.  Head  globular  and  small — -6  mm.  to  -9  mm.  in  diameter — and 
succeeded  by  a  filiform  portion  4  cm.  to  5  cm.  long,  in  which  the  seg- 
ments are  already  marked.  The  segments  are  all  very  thick,  and  much 
wider  than  they  are  long — their  breadth  may  exceed  a  centimetre,  and 
their  length  be  not  more  than  2  mm.  The  muscular  layer  of  one  surface  is 

1  Grassi  and  Schewiakoff.     Zeitschr.  f.  Wis^.  Zoologie,  XLVI.,  188S,  p.  143. 

-  Neumann.  Observ.  sur  les  Tenias  du  Mouton.  Comp.  Rend,  de  la  Soc.  d'Hist. 
Nat.  de  Toulouse,  Feb.  10,  1891. 

^  Moniez.  Note  sur  deux  Espices  nouvdles  de  Teniae  inermes — T.  Vogti  et  T.  Bene- 
deni.    Bulletin  Scieutifique  du  Dep.  du  Nord,  1879,  p.  163. 
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less  than  that  of  the  other.  There  are  two  genital  pores  in  each  segment. 
Ova  are  rounded  polyhedrals  in  shape,  from  75  /a  to  80  /a  in  diameter, 
and  distinctly  show  the  pyriforin  apparatus  surrounding  the  embryo. 

These  three  species  are  very  closely  related  to  each  other. 

•i.  Taenia  fimbriata  (Dies.).^ — A  worm  measuring  15  cm.  to  30  cm.  ; 
head  tetragonal  and  1  mm.  to  1-5  mm.  broad.  The  last  segments  are 
a  little  narrower  than  those  preceding  them,  and  the  chain  is  therefore 
somewhat  attenuated  at  both  ends  ;  the  greatest  width  is  7  mm.  to 
8  mm.     There  are  two  genital  pores  in  each  segment. 

The  most  remarkable  feature  in   this  Tienia  is  the  fringe  on   the 
posterior    border    of    each    segment,    which 
gives    the    strobila    an  exceptional    appear- 
ance. 

5.  Taenia  Vogti.- — This  species  is  only 
known  by  a  headless  fragment,  measuring 
about  50  cm.  long.  It  is  a  very  thin,  flat 
worm,  remarkable  for  the  general  shape  of 
the  segments,  which  are  longer  than  are 
usually  seen  in  unarmed  worms  ;  those 
which  have  mature  ova  are  nearly  5  mm. 
long,  which  is  much  more  than  their  width 
— 2 '5  mm.  The  ova  are  29  /j.  in  diameter  ; 
and  the  embryo,  with  its  pyriform  appara- 
tus, measures  to  its  point  21-5  /x  long ; 
without  this  apparatus  it  is  14-5  /x  in  dia- 
meter. 

6.  Taeniaof  the  Sheep  (T.  otu%t  Rivolta, 
T.  Giardi  Moniez,  T.  aculeata  Perroncito).'^ 
— Two  or  more  metres  long.  Head  tetra- 
gonous,  and  a  little  more  than  1  mm. 
broad  ;  it  is  succeeded  by  a  long  neck,  one- 
half  the  width  of  the  head.  The  segments  are  always  very  short, 
but  gradually  increase  in  width  and  length  to  the  last,  which  are  5  mm. 
to  10  mm.  in  breadth,  and  1  mm.  to  1-5  mm.  in  length.  The  testicles 
are  situated  laterally,  between  the  marginal  border  of  the  segments  and 
the  longitudinal  canals.  The  genital  pores  are  single  on  each  segment, 
and  irregularly  alternated.  At  a  metre  from  the  head,  the  penis  in 
every  segment  is  sometimes  quite  salient,  and  this  gives  to  the  strobila 
a  peculiar  aspect — T.  aculeata.  Grouped  in  lots  of  six  to  ten  in  the 
numerous  globular  diverticuli  of  the  uterus— kinds  of  fibrillated  shells 
that  render  the  broken  segments  finely  granular  in  appearance — the 
ova  are  spherical  or  ovoid,  and  measure  16  /x  to  25  jj.  in  diameter  ;  their 
embryos  have  no  pyriform  apparatus. 

7.  Taenia  centripunctata  (Eivolta).*— Head  1-5  mm.  to  2  mm. 
broad.     Length  of  the  strobila  2-75  m.  to  2-85  m.     The  head  is  suc- 


FiG.  192. — Cephalic  extremity 
I  of  Td'uia  Bene<.kni,  raagni- 
i_  fied  forty-five  diameters. 


1  Curtice.  Tape-worm  Disease  of  Sheep  of  the  Western  Plains.  Eeport  of  the 
Bureau  of  Animal  Industry,  Washington,  1889,  p.  167.— Idem.  The  Animal  Para- 
sites of  Sheep,  Washington,  1890,  p.  89. 

-  Moniez.     Loc.  cit.,  and  in  litt. 

•*  Rivolta.  Di  una  miova  Specie  di  Tenia  ndla  Pecora.  Taenia  ovilla.  Giorn.  di 
Anat.  Fiscol.  e  Patol.  degli  Animali,  1878,  p.  302.— Moniez.  Sur  le  Tmiia  Giardi  et 
sur  quelques  Especes  die  grouppe  des  Inermes.  Comp.  Rend.  Acad,  des  Sciences. 
LXXXVIII.  1879,  p.  1094.— Perroncito.  /  Parassiti  delV  Uomo  e  detili  Animali 
Utili.     Milano,  1882,  p.  246. 

•*  Rivolta.     Sopra  Alcune  Specie  di  Tenie  delle  Pecore,  Pisa,  1874. 
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ceeded  by  a  narrower  portion,  in  which  the  segments  are  faintly 
marked  by  fine  transverse  striations.  At  a  decinietre  from  the  head 
— where  their  width  varies  from  2  mrn.  to  4  mm. — the  segments  are 
remarkable  for  their  relative  dimensions,  being  the  more  narrow  and 
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Fig.  193. — Segments  of  the  anterior  region         Fig.   194. — Lateral  portion   of  the  last 
of  the  T(tnia  fimhriata  ;  magnified  ten  segments    of    the    Twuia  fvihriata  ; 

diameters. — Kailliet  (inedited).  magnified    ten    diameters.  —  Railliet 

(inedited). 

thick  as  they  are  posterior — the  last  are  scarcely  more  than  1  mm. 
broad,  but  they  are  very  thick.  Their  length  is  always  inconsiderable, 
but  increases  from  before  to  behind — varying  from  J^  to  ^^  of  a  milli- 
metre. The  genital  pores  are  single  in  each  segment  and  irregularly 
alternated ;  they  are  little  apparent,  and  open  in  the  middle  of  one  of 


Fig.   195. — Two  segments  of  Tania  ovtlla  ;  magnified  twenty 
diameters.  — Ri  volta. 


t,  testicles  ;  pc,  pouch  of  the  cirrus  ;  c,  cirrus  ;  v,  vagina  ; 
rs,  seminal  reservoir;  u,  trace  of  the  uterus  ;  vit,  vitellogens. 


Fic.  196.— Transverse 
section  of  a  segment 
of  the  Tania  ovilla, 
showing  the  arrange- 
ment of  theovigerous 
capsules  ;  magnified 
forty  diameters. 

the  sides.  The  testicles  are  symmetrical,  and  situated  within  the 
longitudinal  canals.  In  the  centre  of  each  segment  in  the  posterior 
moiety  of  the  strobila,  the  naked  eye  can  detect  a  slightly  prominent 
white  spot  formed  by  the  uterus.  Ova  few  in  number  in  each  segment, 
globular,  from  21  /x  to  24  /z  in  diameter,  and  without  the  pyriform 
apparatus. 

8.  Taenia    globipunctata   (Eiv.,    T.   ovipunctata    Eiv.).^  —  A  very 

*  Rivolta.  Sopra  Alcune  Specie,  etc.  (loc.  cit.) — We  place  in  a  single  species  the 
7\  glofiipnvctata  and  7'.  ovipunctata  of  Rivolta,  as  the  descriptions  he  gives  under  both 
names  do  not  furnish  any  really  differential  character.  We  liave  to  acknowledge  our 
obligation  to  this  authority  for  a  labelled  specimen,  T.  oviglobipunctata,  which  proves 
the  impossibility  of  separating  the  two  supposed  types. 
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delicate  diaphanous  worm,  45  cm.  to  60  cm.  long.  Head  -5  mm.  to 
1  mm.  broad;  suckers  directed  forward.  No  neck.  The  mature 
segments  are  2  mm.  broad,  and  ^  to  |  millimetre  long.  Testicles 
lateral,  and  external  to  the  longitudinal  canals.  Genital  pores  single 
in  each  segment,  and  irregularly  alternated.  Each  segment  has  a  double 
uterus,  which  appear  to  the  naked  eye  or  hand-lens  as  two  longi- 
tudinal series  of  opaque  points,  doubled  outwardly — in  the  anterior 
part  of  the  strobila — by  the  spermiducts,  the  middle  line  of  the  strobila 
remaining  transparent.  Ova  globular,  from  15  /x  to  21  /x  in  diameter, 
and  destitute  of  pyriform  apparatus. 

These  eight  species  of  TaenicB  of  the  Sheep  are  easily  distinguished 
from  each  other  by  referring  to  the  following  table  : 


Two  genital 

pi 'res  in 
each  segment. 


One  genital 

pore  in 
each  segment. 


Posterior 

border 

slightly 

undulated. 


'Broad  segments — 10  mm.  to  25  mm., 

transparent,  always  wider  than  long     T.  expansa. 

Thick  segments,  opaque,  becoming 
longer  than  they  are  wide — 10  mm. 
in  width  at  most      .         .         .         .     T.  alha. 

Thick      segments,      opaque,      always 

broader  than  they  are  long        .         .      T.  Btnedini. 

Posterior  border  of  the  segments  fringed.         .         .     T .  Jimhriata. 

Mature  segments  longer  than  they  are  wide      .         .      T.   Voyti. 

'Mature   segments    5    mm.   to  10  mm. 

broad T.  orilla. 


Segments 

al  ways 

broader    - 
than  they 
are  long. 


Mature 
segments 

1  mm.  to     "j  Transparent 
2  mm.  broad.  (     middle  line 


Opaque  in  the   middle 

line  .         .         .         .     T.  centripunctata. 


the 


T.  (/lobipmictata. 

These  various  Taeniae  are  far  from  having  the  same  importance. 
Thus,  Moniez  has  only  seen  one  individual  of  T.  Vogti ;  and  Eivolta 
has  only  once  met  with  his  T.  o villa,  of  which  Perroncito  has  received 
two  specimens — T.  aculeata.  It  is  true  that,  according  to  Moniez,  this 
species — T.  Giardi — is  very  common  at  Lille,  but  it  is  not  believed  to 
cause  any  harm  to  the  Sheep. 

T.  centripunctata  has  been  found  by  Eivolta  in  the  small  intestine  of 
an  ansemic  Sheep.  At  the  point  they  occupied,  the  mucous  membrane 
was  partly  red  in  consequence  of  the  hyperasmia  of  the  villi,  and  partly 
pale  or  grayish,  because  of  their  pigmentary  degeneration.  Matozzi 
has  met  with  the  same  entozoa,  but  he  only  noted  catarrh  of  the 
mucous  membrane.  Blaise,  who  has  sent  us  several  examples  from 
Algeria,  does  not  make  any  remark  as  to  lesions. 

With  regard  to  the  T.  (jlohipunctata ,  those  that  Eivolta  has  described 
had  their  head  deeply  buried  in  the  intestinal  mucous  membrane. 
Their  presence  had  brought  about  degeneration  in  a  large  number  of 
viUi,  irritation  of  Lieberkiihn's  glands,  and  the  formation  of  isolated  or 
confluent  inflammatory  nodules,  from  the  size  of  a  pea  to  that  of  a 
lentil. 

The  diphylidian  species  are  broader  and  more  voluminous,  and  have 
a  more  important  pathological  role. 
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The  T.  fimhriata — first  found  by  Natterer  in  various  kinds  of  South 

American  Deer — is  very  abundant  in  the  western  plains  of  the  United 

States,  and  its  presence  does  not  induce  a  very  characteristic  tteniasis 

— being  merely  a  pernicious  anaemia,  the  same  as  is  so  often  observed 

in  flocks  of  Sheep.      It  has  great  analogies   with 

that  attributed,  in  Europe,  to  T.  expansa,  and   in 

the  etiology  of  which  other  species — at  least  T.  alba, 

and  doubtless  also  T.  Benedeni  (which  appears  to  us 

to  be  very  frequent) — may  have  a  large  share. 

When  these  T.  expansa  are  not  numerous,  they 
do   not    produce   any   appreciable  disorder   in    the 
digestive  functions.     But  it  is  otherwise  in  some  in- 
FiG.  197.  —  Cephalic  stances — rare    in   France,   but    more    common    in 

extremity    of     the  .  ,  •   ,      ,  i     •  i  i  ,     • 

Tmiia   centripunc-  Germany — m  which,  by  their  number  or  by  their 

<ato;  magnified  ten  length,  these  worms  are  the  cause  of  a  serious 
epizooty  among  the  lambs  and  year-old  Sheep 
• — the  disease  being  known  to  the  Germans  as  the  Bandwurmseuchc.^ 

The  commencement  of  the  disease  is  obscure.  There  is  paleness  of 
the  skin  and  visible  mucous  membranes,  the  fleece  is  brittle  and  poor 
in  fine  wool ;  then  follows  emaciation  and  an  arrest  of  development, 
although  the  animals  eat  and  drink  more  than  usual.  Soon  various 
disturbances  in  the  digestive  functions  are  manifested,  rumination  is 
irregular,  breath  unpleasant  and  nauseous  ;  there  are  colics,  constipa- 
tion, distension  of  the  abdomen,  either  because  of  the  retention  of  the 
accumulated  faecal  matters,  and  which  can  be  felt  on  pressing  the 
abdominal  walls,  or  by  the  gas  that  inflates  the  intestines.  "When 
the  defecatory  efforts  are  successful,  the  faeces  are  noticed  to  be  soft, 
mixed  with  a  yellowish  mucus,  and  there  are  often  some  segments  of 
T.  expansa.  The  Sheep  become  more  and  more  emaciated  and  feeble  ; 
they  can  scarcely  move,  and  follow  the  flock  with  great  difficulty. 
They  are  at  times  seized  with  convulsions,  and  at  last  colliquative 
diarrhoea  brings  them  to  the  final  stage  of  debility  and  cachexia,  in 
which — unable  to  rise — they  lie  stretched  out  on  the  ground,  and 
quickly  perish  from  exhaustion. 

(Many  outbreaks  of  fatal  diarrhoea  due  to  Tcenia  expansa  are  on 
record.  In  1855,  Cox^  described  one  ;  in  1877,  an  enzooty  occurred  in 
Central  Park,  New  York,-^  in  which  the  intestines  of  lambs  were  filled 
with  Taeniae  fifteen  feet  long,  and  which  would  fill  a  twelve-ounce 
measure  glass.  The  animals  were  for  two  or  three  days  unwell ;  they 
then  became  afi"ected  with  convulsions,  would  turn  round  in  a  circle, 
and  drop  dead.  Cross,  of  Shrewsbury,  in  1877,  dealt  with  '  scouring  ' 
in  lambs,  in  the  semi-fluid  faeces  of  which  were  innumerable  segments 

'  Ziirn.  Die  Tierische.n  Paraxilcn,  2to  Auflage.     Weimar,  1882,  p.  190. 

(-  J.  H.  Steel.     A  Treatise  on  the  Parasitic  Diseases  of  the  Sheep,  1890,  p.   125.) 

(■'  American  Veterinary  Journal ;  The  Veterinarian,  August,  1877.) 


PARASITES    OF    THE    INTESTINES. 


423 


with  double  sexual  organs  and  unarmed  heads.  Cobbold^  mentions 
being  consulted  concerning  loss  from  worms  of  1,200  out  of  8,000 
Sheep,  on  a  farm  to  the  north-west  of  Sydney,  New  South  Wales. 
Taeniae  several  fathoms  in  length  were  said  to  have  been  discovered  in 
the  intestines,  together  with  certain  Nematodes.  And  Gamgee  mentions 
that  in  Australia,  especially  on  overstocked  land.  Taeniae  infest  lambs, 
and  give  rise  to  an  enzooty  that  kills  many.  The  tapeworm  segments 
may  often  be  seen  on  the  washed  soil,  after  a  heavy  fall  of  rain.  The 
parasites  cause  pain  and  emaciation,  and  predispose  the  animals  to 
other  disorders.  They  cause  loss  not  only  by  fatalities,  but  by  reduction 
in  value  and  amount  of  fat.  Curtice-  observed  young  and  adult  Tape- 
worms in  immense  numbers,  in  87  per  cent,  of  Western  Sheep  and 
lambs  examined  in  Colorado,  United  States  of  America,  in  1887.  The 
Sheep  were  diseased  in  direct  relation  to  the  prevalence  of  the  parasites, 
which  he  thought  were  new,  and  similar  in  species  to  that  found  in  the 
Brazihan  Deer ;  but  which  were  probably  T.  expansa.  The  outbreak 
prevailed  from  Oregon  and  Wyoming  on  the  south,  to  Nebraska  and 
Kansas  on  the  west,  the  parasites  being  present  from  May  to  January, 
chiefly  in  the  duodenum.) 

The  diagnosis,  embarrassing  at  first,  is  decided  by  the  appearance  of 
the  proglottides  thrown  out  along  with  the  faeces.  In  any  case,  if  there 
is  difliculty  in  deciding  as  to  the  nature  of  the  malady,  the  doubt  can 
be  dispelled  by  killing  a  sick  lamb  and  examining  it,  when  numerous 
Taeniae  will  be  found  obstructing  the  intestine.  The  other  animals  can 
then  be  treated  with  certainty. 

Although  this  ticniasis  may  manifest  itself  among  Sheep  kept  in  the 
fold,  yet  it  is  most  prevalent  among  the  young  animals  grazing,  and  it 
is  quite  probable  that  they  take  up  the  T.  expansa  in  its  cystic  or 
larval  form,  with  the  grass  when  at  pasture.  The  disease,  in  fact, 
shows  itself  in  wet  years,  and  in  damp  marshy  regions,  as  there  are  in 
these  conditions  favourable  to  the  preservation  of  the  germs  of  Taeniae. 
Although  lambs  with  the  ewe  are  often  affected— and  in  those  of 
four  weeks  Spinola  has  found  worms  10  metres  long — yet  it  cannot  be 
admitted  that  the  germs  of  the  Taeniae  reach  them  during  foetal  life,  or 
through  the  milk  of  the  dam,  as  has  been  hypothetically  stated.  It  is 
more  likely  that  these  young  animals  infested  themselves  in  picking  up, 
here  and  there,  some  stalks  of  herbage  in  the  pastures,  or  directly  in 
some  other  way  not  yet  ascertained. 

It  is  obvious  that  flocks  should  be  kept  away  from  suspected  pastures. 
(If  possible,  infested  pastures  should  be  ploughed  up,  or  top-dressed 
with  sodium  chloride,  sodium  nitrate,  lime,  gas  lime,  or  any  other 
substance  hkely  to  destroy  the  germs  at  a  period  when  these  are  on 

(1  Cobbold.     The  Veterinarian,  1876,  p.  675.) 
(-'  Veterinary  Record,  I.,  p.  .')9.) 
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Fig.  198. — Anterior  extremity  of  the 
Ascaride  of  the  Sheep  ;  magnified 
thirty  diameters. 

A,  anterior  surface  ;  B,  dorsal  surface ; 
C,  ventral  surface. 


the  ground.     More  especially  should  the  fasces,  with  ova  and  worms, 
be  destroyed  by  burning  or  other  means.) 

Treatment  is  only  likely  to  be  of 
avail  before  cachexia  has  set  in. 
Each  animal  should  receive  a  tea- 
spoonful  of  Chabert's  empyreumatic 
oil  (oil  1  part,  oil  of  turpentine  3 
parts),  with  25  to  35  centigrammes  of 
tartar  emetic  ;  later,  every  day  there 
should  be  given  15  grammes  of 
tansy-root  for  six  or  seven  days. 
Ziirn  recommends  picrate  of  potass 
in  doses  of  "6  to  1*25  grammes  in 
pill  every  day,  a  purgative  being 
given  afterwards. 

The    comparative    experiments  of 
Hartmann  show  that  kamala  is  an 
excellent    tasnifuge    for    the    Sheep. 
He   prescribes   it   in   doses    of   3*50 
grammes,  suspended  in  water,  and  repeated  once  at  four  hours'  interval. 

Philippi  has  made  trial  of 
picrate  of  potass,  areca-nut, 
the  ethereal  extract  of  male 
shield-fern,  and  kamala, 
and  gives  preference  to  the 
two  latter  remedies.  Head- 
ministered  the  first  in  3  and 
4  gramme  doses,  and  the 
second  in  5  and  6  gramme 
doses,  giving  a  dose  of 
castor-oil  three  hours  after- 
wards. Mojkowski  con- 
siders naphthaline  superior 
to  kamala  as  a  tyenifuge  ; 
he  gives  it  in  1  gramme 
doses  twice  a  day  for  a 
week,  terminating  the 
treatment  with  a  sulphate 
of  soda  purge. ^ 

Nematodes. — Ascaride  of  the  Sheep  (Ascaris  ovis  M.  C.  V.).-  This 
is    yellowish-white    in    colour,    and    somewhat    attenuated    at    both 

^  Hartmann.  Magazin  fUr  die  Gesamm.  Thinrheilkunde,  1862,  No.  1  ;  and  Clinique 
V^tf^rinaire,  1862,  p.  643. — Philippi.  Bericht  iibtr  d.  Veteriniirwesen  im  K.  Sachsen 
f.  1886,  p.  110.— Mojkowski.  Przeglad  Veterinar.-ky,  1888  ;  and  (Esterr.  Monatsschr, 
f.  Thierheilkunde,  1888,  p.  118. 

■■*  Museum  Caesareum  Vindebonense — Imperial  Museum  of  Vienna. 


Fig.  199. — Caudal  extremity  of  the  male  Slrov<j)jlv-> 
filicollis;  magnified  150  diameters. 
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extremities.  The  head  is  small ;  each  lip  has  finely  denticulated 
borders,  the  superior  lip  having  two  papilke,  and  each  of  the  others 
only  one.  The  male  measures  7  cm.  to  10  cm.  long,  and  2  mm.  thick ; 
its  caudal  extremity  has— on  the  ventral  surface — two  rows  of  45  to 
50  papillae  each,  three  of  which  are  post-anal,  and  one  single  at  the 
very  end  of  the  body.  The  female  is  7  cm.  to  12  cm.  long,  and  of  the 
same  thickness  as  the  male  ;  the  vulva  opens  towards  the  anterior  third 
of  the  body. 


^ 


Fig.  200.  — Ct^pLalic  extifcuiity  of  the  Fig.  201.— Caudal  extremity  of  the  male  (Eso- 
Strongyhis  contortus  ;  magnified  forty  phanotitovia  rmulosum  .-  magnified  one  hun- 
diameters. — Railliet  (inedited).  drtd  diameters. — Eailliet  (inedited). 

This  species  was  only  known  by  one  female  specimen  seen  in  the 
Vienna  Museum  by  Diesing,  and  already  mentioned  by  Eudolphi  in 
1819,  until  we  gave  a  description  of  it.^  It  is  therefore  very  rare.  E. 
von  Drasche-  considers  as  belonging  to  a  different  species  two  females 
found  in  a  Sheep  by  Kolbl,  but  in  a  bad  state  of  preservation. 

^  G.  Neumann.     Sur  I'Ascaride  du  Mouton     Revue  Veterinaire,  1884,  p.  382. 

-'  R.  von  Drasche.  NelmiiUholo'jische  Nolizen.  K.  K.  Zoologisch-bot.  Gesellschaft, 
Vienna,  1882,  p.  141. 
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Strongylus  filicollis  (End.). — A  white  or  rosy-white  fihform  worm. 
The  integument  is  marked  by  eighteen  longitudinal  ridges.  Head  very 
small,  and  margined  by  two  little  membraneous  wings.  Male,  <S  mm. 
to  15  mm.  long,  with  bilobate  caudal  pouch.  Female,  IG  mm.  to 
24  mm.  long,  with  the  anterior  portion  very  thin,  and  its  posterior  part 
short  and  somewhat  expanded  (hence  the  specific  name) ;  vulva  situated 
behind  the  middle  of  the  body. 

The  Stronyi/liis  fllieolli.s  inhabits  the  small  intestine,  particularly  the 
duodenum  of  the  Sheep  and  Goat.  Eailliet  has  found  it  in  the 
abomasum  of  the  Sheep,  in  company  wuth  the  Strongylus  contortus, 
with  which  it  appeared  to  play  the  same  part.  The  small  intestine 
may  contain  myriads  of  this  parasite,  as  Eailliet,  and  probably  Ched- 
bomme,  has  remarked.  By  its  presence  it  may  set  up  iiu-itation  in  the 
mucous  membrane,  and  by  the  blood  it  abstracts  will  induce  pernicious 
anaemia.  Curtice  says  it  is  frequent  in  autumn  and  winter  in  the 
United  States  of  America  ;  but  it  does  not  appear  to  be  blamed  for  any 
serious  damage. 

Wedl  has  described,  by  the  name  of  Tricliosoma  ixtpillosmn,  a 
Nematode  that  he  has  found  in  considerable  numbers  in  the  intestine 
of  a  Sheep  ;  but  Curtice  remarks  that  these  were  very  probably  young 
of  the  Strowjiiliis  filicollis} 

Strongylus  ventricosus  (Eud.).— This  parasite  of  the  Ox's  intestine 
has  also  been  found  in  that  of  the  Sheep  by  Curtice. 

(Esophagostoma  venulosum  (Eud.).— Mouth  circular,  and  sur- 
rounded by  a  raised  ring  that  has  six  papillye.  The  neck  is  marked 
by  an  ovoid  enlargement ;  and  a  little  behind  this  are  two  lateral 
papillae,  and  behind  these,  again,  is  the  commencement  of  two  mem- 
braneous wings.  Male,  15  mm.  to  16  mm.  long  ;  caudal  pouch  shghtly 
trilobate,  and  broader  than  it  is  long.  Female,  23  mm.  to  24  mm.,  vulva 
situated  a  little  in  front  of  the  anus.  This  Nematode  has  been  more 
especially  found  in  the  Goat,  in  which  it  is  rai'e,  however.  Eailhet  has 
discovered  it  in  the  Sheep,  Chabin  (long-woolled  Sheep  of  Berry,  France), 
and  Eoe-deer,  and  he  considers  it  as  belonging  to  the  same  species  as 
two  female  Nematodes  that  Carita  found  in  the  intestine  of  a  Sheep, 
along  with  Sderosfomn  Jn/jiosfominn  and  Uncinaria  cernua.- 

(Esophagostome  of  Columbia  {CEs.  Colmnhianum  Curtice). ^ — Body 
a  little  attenuated  before  and  behind.  Mouth  circular,  sustained  by  a 
horny  ring,  armed  with  two  crowns  of  teeth — of  which  the  internal  are 
the  smallest — and  surrounded  by  a  cutaneous  ring  on  which  are  six 
pointed  papillae.  This  ring  is  succeeded  by  a  slight  elongated  con- 
striction, terminated  by  another  ring  at  the  ventral  transverse  slit. 
Towards  the  anterior  fourth  of  the  oesophagus  are  two  opposed 
papillae,  and  at  the  anterior  quarter  of  the  body  are  two  narrow 
wings  on  each  side.  Male,  12  mm.  to  15  mm.  long  ;  caudal  pouch 
slightly  sinuous  and  shallow,  with  its  ribs  arranged  as  in  Qilsophago- 
stoma  dcntahun  (Fig.  209).  Female,  14  mm.  to  18  mm.  long  ;  vulva 
situated  a  little  in  front  of  the  anus.  Eggs  ovoid,  and  90  /x  long  by 
50  jx  broad. 

This  species — which  is  closely  related  to  the  CEs.  dentatuvi  of  the 

1  Eailliet.  L'Acclimatation,  July,  1887.— Idem.  Bull,  de  la  Soc.de  Med,  Veter, 
Pratique,  1890,  p.  :18.— C.  Curtice.     The  Animal.  Paradtex  of  Sheep,  1890,  p.  146. 

-  A.  Railliet.  Les  Paranites  du  ChaJnn  et  r(E'^opha(jostome  des  Petils  Ruminantf^. 
Bull,  de  la  Soc.  Zool.  de  France,  XIII.  1888,  p.  216. 

^  C.  Curtice.      The  Animal  Parasites  of  Sheep,  1890,  p.  16'.. 
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Pig — is,  according  to  Curtice,  frequent  in  adult  Sheep  in  the  South  of 
the  United  States,  and  is  more  particularly  observed  in  the  autumn 
and  winter ;  it  does  not  cause  any  trouble  except  when  in  great 
numbers.  The  symptoms  have  nothing  characteristic,  and  are  those 
of  insidious  anaemia  slowly  leading  to  marasmus.  This  ffisophago- 
stome  is  found  in  the  adult  state  in  the  caecum  and  first  portions  of  the 
large  colon.  But  it  appears  more  fi'e- 
quently  in  the  lai'val  condition — 3  mm.  to 
4  mm.  long,  and  lodged  beneath  the 
mucous  membrane  in  tumours  varying  in 
size  from  that  of  the  head  of  a  pin  to 
that  of  a  hazel-nut,  each  of  them  con- 
taining a  worm.  The  mucous  membrane 
is  sometimes  sostudded  with  these  tumours 
that  great  inconvenience  is  experienced  in 
preparing  the  intestines  for  sausage- 
making. 


Fig.  202  —  Sclerostoma  hypo- 
stomuin. 

A,  male  and  female  ;  natural 
size.  B,  cephalic  extremitj-, 
lateral  view  ;  magnified  fifty 
diameters.  — Railliet. 


Sclerostoma    hypostomum    (Duj.).  — 

Body  white,  filiform,  cylindrical,  and  rigid. 
Head  globular,  slightly  curved  and  ob- 
liquely truncated  towards  the  ventral  sur- 
face ;  mouth  furnished  with  a  double  row 
of  narrow,  sharp  teeth,  and  surrounded 
by  six  papilkc.  Male,  10  mm.  to  20  mm. 
long ;  caudal  pouch  short,  obliquely  cut, 
and  campanuliform.  Female,  13  mm.  to 
23  mm.  long;  tail  often  encrusted  with  a 
dark  yellow  substance,  and  terminating  in 
a  sharp  point  curving  upwards  ;  vulva 
situated  a  little  in  front  of  the  anus.  This 
worm  is  common  in  the  large  intestine  of 
the  Sheep  and  Goat.  Carita  accuses  it — 
as  well  as  the  next  species — of  causing 
fatal    anaemia   in    a    Sheep  he  had  under 

observation,  and  the  intestinal  mucous  membrane  of  which  was 
covered  with  red  punctures.  Friedberger  and  Frohner  also  state 
that  the  Sclerostoma  hypostomum  may  induce  slight  colics,  and 
that  at  the  autopsy  they  have  seen  the  small  intestine  full  of  minute 
punctiform  haemorrhagic  spots  —  the  intestinal  contents  being  the 
colour  of  chocolate.  According  to  the  observations  of  Baillet,  the 
ova  undei'go,  externally,  a  series  of  modifications  the  same  as  those 
through  which  the  Sclerostomes  of  the  Equidie  pass.  There  is,  there- 
fore, reason  to  believe  that  the  Scl.  liiipostomum  is  also  ingested  as  an 
embryo,  in  the  water  drunk  by  Sheep  and  Goats. ^ 

Uncinaria  cernua  (Cre^.,  Monodo)itns  Wedli  Molin). — Body  yellow 
or  reddish,  rigid,  and  attenuated  at  the  extremities.  Head  thin  and 
raised  behind.  Mouth  circular  and  opening  into  an  ovoid  buccal 
capsule  armed  with  four  teeth — two  on  each  side,  the  base  of  which 
is  imbedded  in  the  capsule,  and  the  free  extremity  is  curved  hook-Hke 
towards  the  interior  of  the  cavity ;  the  two  ventral  teeth  are  strong, 

1  V.  Carita.  II  Medico  Veterinario,  1887,  p.  56  ;  and  Giornale  di  Med.  Veter. 
Pratico,  1887,  p.  97.— Friedbrrger  and  Frohner.  Pathol,  ef  Therap.  Spec,  des  Animaux 
Doinextique-i.  French  edition,  I.,  1891,  p.  242.— C.  Baillet.  Art.  Helmiiithes.  Nouv. 
Diet.  Prat,  de  Med.,  de  Chir.  et  d'Hvg.  Veterinaires,  VIII.,  Paris,  1866,  p.  537. 
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the  dorsal  ones  narrow ;  the  dorsal  rib  also  buries  its  conical  point  in 
the  capsule ;  lastly,  the  armature  is  completed  by  the  two  deep  ventral 
lancets.  Male,  15  mm.  to  18  mm.  long  ;  caudal  pouch  deep  and  in- 
fundibuhform.  Female,  20  mm.  to  28  mm.  long;  vulva  placed  a  little 
in  front  of  the  middle  of  the  body  (Kailliet).  This  species  lives  in  the 
small  intestine,  and  sometimes  in  the  large  intestine,  of  the  Sheep  and 
Goat.  Nothing  precise  is  known  as  to  its  morbid  effects,  nor  as  to  its 
migrations. 

Trichocephalus  affinis. — This  parasite  has  been  already  described 
(p.  415)  among  the  eutozoa  of  the  Ox,  in  which  it  is  much  more  rare 
than  in  the  Sheep.  Its  pathological  effects  are  unknown,  but  very 
probably  they  are  insignificant.     (Simonds  states  that  when  a  number 


Fig.  203. — Anterior  e.xtremity  of  the  Dochmins  Fig.  204. —Anterior  extremity  of  the 
or  Uncinaria  cernua,  lateral  view  ;  magiiitied  Dochniius  or  Uncinariacernua,  dorsal 
150  diameters. — Railliet.  view  ;    magnified    150    diameters. — 

Eailliet. 

of  Sheep  suffer  at  the  same  time  from  diarrhoea  with  much  mucus, 
and  their  appetite  is  increased,  the  disease  is  generally  due  to  these 
worms.) 

Rhabdonema  longus  (Grassi). — Grassi  has  discovered  in  the  in- 
testine of  a  Sheep,  an  Anguillule  nearly  identical  with  the  intestinal 
Anguillule  of  Man  (see  p.  387),  but  of  larger  size.  The  fcvuilc  measures 
6  mm.  long.  The  body  is  a  little  attenuated  in  front,  and  terminates 
behind  by  a  round  conical  tail,  which  may  be  even  a  little  dilated  at  its 
extremity.  The  triangular  mouth  has  three  small  lips,  and  opens  into 
an  almost  cylindrical,  long  oesophagus,  which  is  continued  by  the 
intestine  without  any  nlarked  transition.  The  vulva  is  situated  in 
the  posterior  third  of  the  body. 

This  Anguillule  may  have — like  that  of  Man — a  free  generation  if 
the  larvie  are  kept  at  a  temperature  above  25°  (Cent.).^     But  while 

'  Grassi  and  Segrfe.  A'o?fre  OMerrazioni  ■•»nll'  Eferoiji  >iia  del  Rhahdonema — AnguU- 
lida  inttst'malen,     Rendiconti  della  R.  Accad.  dei  Lincei,  1S88,  1st  Sem.,  p.  100. 
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among  the  worms  which  have  reached  maturity  there  are— with  the 
Bhahdoncma  strongyloidcs — about  one  male  to  eight  females,  nearly  all 
here  are  females,  which  rarely  show  ova  in  process  of  segmentation, 
and  larvtc  resulting  from  free  generation  have  not  yet  been  seen.  In 
addition,  the  mature  AnguillulcB  stercorales  of  the  Sheep  are  much 
smaller  than  those  of  Man.  The  chief  difference  between  the  two 
species  is  that,  in  the  Bliahd.  strongyloidcs,  the  intestinal  form  is 
derived  indifferently  either  from  the  larvae  of  the  Anguillule  trans- 
formed external  to  the  human  body,  or  from  larvae  emanating  from  a 
free  generation  ;  while  in  the  Bhahd.  long  us  this  second  mode  of  repro- 
duction is  doubtful,  or  at  least  very  rare.  This  latter  species  does  not 
cause  any  particular  trouble  in  Sheep. 

Article  IV. — Parasites  of  the  Intestines  of  the  Goat. 

Cestodes. — Eudolphi  gave  the  provisional  name  of  Tcenia  caproi  to 
fragments  of  tape-worms  without  a  head  which  had  been  found  in  the 
ileum  of  a  Goat,  and  was  led  to  consider  this  as  a  species  intermediate 
to  the  T.  expansa  and  T.  denticulata.  Apart  from  this  exceptional 
mention,  all  the  Taeniae  met  with  in  the  Goat  have  been  classed  with 
T.  expansa,  which  has  already  been  described  among  those  of  the  Ox 
and  Sheep.  In  some  exceptional  instances,  this  worm  inay,  by  its 
accumulation,  cause  accidents  similar  to  those  we  have  seen  it  produce 
in  the  Sheep.  The  same  remarks  and  treatment  will  therefore  apply 
to  it. 

Nematodes. — Five  species  of  Nematodes  have  been  noted  in  the 
intestines  of  the  Goat;  they  have  also  been  seen  in  the  Sheep,  and  are : 
Strongylas  fiUcollis,  QJsophagostovia  venulosum,  Sclerostoma  hypostomum, 
Uncinaria  cernua,  and  Trichoccplialus  affinis.  There  is  nothing  to  add 
to  what  has  been  said  about  these  parasites  in  the  Sheep. 

Article  V,— Parasites  of  the  Intestines  of  the  Pig. 

The  Pig  affords  asylum  to  a  large  number  of  intestinal  parasites — a 
circumstance  readily  explained  by  the  diversity  and  frequent  impurity 
of  its  food.  But  it  offers  the  remarkable  and  inexplicable  peculiarity 
that,  up  to  the  present  time,  no  adult  form  of  Cestode  has  been  dis- 
covered in  it. 

Tardieu'^  has,  however,  observed  in  a  Pig  symptoms  of  epilepsy  which 
disappeared  on  the  adoption  of  an  anthelmintic  treatment.  The  animal 
passed  '  a  considerable  quantity  of  worms,  which  appeared  in  pellets  at 
the  anus,  and  amongst  them,'  says  that  authority,  '  I  recognised  portions 
of  the  solitary  worm  (taenia),  which  I  suspected  to  be  the  principal 
cause  of  the  disease.' 

The  majority  of  the  intestinal  parasites  of  the  Pig  are  Nematodes, 
though  it  is  possible  there  may  also  be  present  Distomes — Distoma 
liepaticum  and  D.  lanceolatum — which  have  escaped  from  the  bile  ducts 
into  the  digestive  canal. 

1  Tardieu.  Correspondance  sur  les  Anitn.  Domestiques.  ...  par  Fromage  de  Feugrtv 
III.,  1811,  p.  93. 
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Protozoa. — Independently  of  a  Trichomonas  that  Kiinstler^  has  met 
with  in  the  intestine  of  the  Pig,  there  is  very  often  found  in  the  rectum 
of  this  animal  a  ciliated  Infusorium  of  the  order  of  Herotriches — the 
Balantidium  coli  (Stein). - 

This  is  an  ovoid  animalcule,  70  /a  to  100  /t  long,  and  50  /*  to  70  /x 
broad.  The  body  is  enveloped  in  a  thin  cuticle,  which  is  longitudinally 
striated  from  one  pole  to  the  other,  with  very  short,  vibratile  cilia 
between  them,  which  form  a  covering  to  the  whole  of  the  surface.  The 
body  is  composed  of  a  fine  granular  matter,  surrounded  by  a  kind  of 
cortical  layer  of  bright  and  transparent  protoplasm,  in  which  are  seen 
the  nucleus  and  contractile  vesicles.  The 
nucleus  is  situated  in  the  anterior  moiety, 
and  is  large  and  elliptical,  or  shghtly  curved; 
it  has  no  nucleolus.  The  contractile  vesi- 
cles are  usually  two  in  number,  and  are 
unequal  in  size,  the  largest  and  most  con- 
stant being  placed  near  the  posterior  ex- 
tremity, the  other  near  the  middle  of  the 
body  ;  they  execute  slow  and  feeble  con- 
tractions. At  the  anterior  pole  is  an  in- 
fundibuliform  depression,  somewhat  on  the 
ventral  surface;  this  is  the  peristome.  Its 
anterior  border  is  nude ;  the  posterior 
border  has  a  row  of  long  stiff  cilia  (adoral 
cilia),  which  have  an  active  rotatory 
vibration.  The  peristome  ends  in  the 
mouth,  which  is  continued  by  a  short  canal 
embedded  in  the  peripheral  protoplasmic 
zone,  and  terminates  in  a  ciil-dc-sac  at  the 
internal  granular  mass.  The  anus  is  situated 
at  the  posterior  pole,  and  is  with  difficulty  recognised  except  for  the 
expulsion  of  the  remains  of  the  digestive  materials.  Reproduction  may 
take  place  by  the  conjugation  of  two  individuals,  and  is  usually  accom- 
plished by  transverse  division. 

The  Balantidium  coli  was  observed  in  Man  for  the  first  time,  by 
Malmsten,  in  1856,  and  since  then  (1863)  by  Leuckart,  as  being  always 
present  in  large  numbers  in  the  colon  and  rectum  of  Pigs  in  Saxony. 
In  order  to  find  and  observe  it,  it  is  suflBcient  to  introduce  a  sound  into 
the  rectum,  and  among  the  mucus  and  fteculeut  matter  brought  out 
with  that  instrument,  the  Infusoria  may  be  seen  by  means  of  the  hand- 
lens,  in  the  form  of  small  white  points  moving  about.  This  observation 
of  Leuckart  has  been  confirmed  in  many  localities  in  Germany  and 
Sweden  by  Stein,  Ekecki-antz,  and  'Wising ;  in  Italy  by  Grassi ;  in  St. 
Petersburg  by  Eaptchewsky,  who  has  found  the  Balantidium  in  large 
quantity  in  three  Pigs  out  of  eighteen ;  and  Railliet  has  met  with  it 


Fig.  205. — Balanlidum  coli. 

p,  peristoma  ;  a,  anus  ;  n, 
nucleus  ;  re,  contractile  va- 
cuoles.— Stein. 


1  J.  Kiinstler.     Comp.  Rend.  Acad,  des  Sciences,  CVII.,  1888,  p.  953. 

-  Leuckart.  Die  Paraxilen  dcs  Memchen,  I.,  2nd  edition,  1879,  p.  320. — R.  Blan- 
fhard.  Tr.  cle  Zoologie  Midicak,  Paris,  1886,  p.  108.— Railliet.  Bull.  See.  Centr.  .de 
Med.  Vctc-rinaire,  1886,  p.  161. 
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in  all  the  Pigs  he  examined  at  Alfort.  We  have  also  seen  it  at 
Toulouse. 

The  Balantidium  coll  move  about  in  every  direction  in  the  water  in 
which  the  rectal  matters  have  been  placed ;  but  after  a  certain  time 
they  become  motionless,  contract,  lose  their  short  ciha,  then  the  adoral 
ones,  and  each  appears  as  a  minute  ball  80  /a  to  100  /x  in  diameter,  from 
around  which  the  cuticle  finally  separates.  In  the  half-dried  excrements 
of  the  Pig,  similar  cysts  are  found ;  they  have  a  great  power  of  resisting 
destructive  influences,  and  it  is  admitted  that  these  Infusoria  are  intro- 
duced in  this  condition  into  the  digestive  canal  of  the  animal,  after 
having  soiled  its  food. 

The  Balantidium  is  indifferent  to  the  intestines  of  the  Pig ;  but  in 
Man — in  whom  it  has  been  found  in  Eussia,  Sweden,  Italy,  Cochin- 
China,  and  China — its  presence  coincides  with  violent  digestive  disturb- 
ance, which  is  more  especially  betrayed  by  profuse  and  obstinate 
diarrhoea.  In  this  centres  our  interest  in  it,  for  the  Pig — its  natural 
host — probably  transmits  the  parasite  to  Man  as  a  consequence  of  the 
dispersion  of  the  cysts.  Calandruccio  and  Grassi  are  nevertheless 
convinced  that  there  is  a  specific  difference  between  the  two  species, 
basing  their  opinion  on  the  circumstance  that  they  have  not  been 
able  to  develop  this  parasite  in  Man  by  the  ingestion  of  cysts  derived 
from  the  Pig.  And,  on  the  other  hand,  Wising  had  already  remarked 
that  the  Balantidium  of  Man  is  much  smaller  than  that  of  the 
Pig- 

AcANTHOCEPHALES. — The  Pig  and  wild  Boar  are  the  natural  hosts  of 
the  best  known  species  of  this  order — the  Echinorhynchus  gigas 
(Goeze) — which  is  also  found  in  the  collared  Pecari  {Dicotijles  torquatus 
or  Taja9u)  and  striped  Hytena. 

The  giant  Echinorhynchus  is  a  cylindroid  worm,  often  expanded  at 
several  points  in  its  length,  of  a  milky-white  tint,  sometimes  shaded 
with  green  or  violet,  irregularly  wx'inkled  transversely,  and  attenuated 
behind.  The  anterior  extremity  consists  of  an  almost  globular  pro- 
boscis, garnished  with  five  or  six  transverse  rows  of  hooks  curved  back- 
wards, and  iri'egularly  arranged  in  quincunx  (like  a  chess-board).  The 
male  is  6  cm.  to  9  cm.  long,  and  .3  mm.  to  5  mm.  broad  ;  it  has  a 
campanuliform  caudal  pouch.  The  female  is  20  cm.  to  So  cm.  long, 
and  the  posterior  part  of  the  body  is  obtuse.  The  ova  are  oblong, 
almost  cylindrical,  and  provided  with  three  envelopes,  in  which  the 
embryo  appears  sevex'al  days  after  the  eggs  have  been  laid.  It  has  the 
shape  of  a  truncated  cone,  and  being  longer  than  the  egg,  its  tapering 
extremity  is  folded  up  in  the  shell ;  the  anterior  part  has  four  hooks 
similar  to  those  of  the  armed  Tajniae,  and  several  other  smaller  ones. 

In  the  adult  state,  this  worm  infests  the  small  intestine,  and  par- 
ticularly the  duodenum — rarely  the  large  intestine.  It  is  found  floating 
in  the  fluid  contents  of  the  canal,  or  more  frequently  it  is  fixed  to  the 
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mucous  membrane  by  its  proboscis,  the  anterior  part  being  turned 
towards  the  stomach. 

Its  presence  causes  a  variable  degree  of  irritation  at  the  points  where 
it  attaches  itself.  It  may  bury  itself  more  or  less  deeply  in  the  mucous 
membrane,  penetrating  as  far  as  the  muscular,  and  even  the  serous, 
coat,  or  entirely  perforating  the  wall  of  the  intestine  and  opening  the 
peritoneal  sac,  thereby  setting  up  fatal  peritonitis.  Most  frequently, 
however,  the  lesions  are  limited  to  a  number  of  small  tumefied  wounds, 
the  size  of  a  pin's  head ;  or  there  are  salient  cicatrices,  which  would 
indicate  that  the  worm  often  changes  its  hold. 

According  to  Kocoureck,  the  intestine  which  harbours  the  Echino- 
rhynchus  looks  pearly  white  externally,  but  its  walls  contain  abscesses 


Pig.  206.— Cephalic  extremity  of  the  Giant     Fig.    207.— Giant  Echinorhynchns,  male, 
Echinorhynchus  ;  magnified  ten  diameters.  fixed  to  the  intestine  of  the  Pig  ;  natural 

— Railliet.  size.— Eailliet. 


the  size  of  a  hempseed,  encircled  by  a  red  areola,  in  the  centre  of  w4iich 
is  the  proboscis  of  the  Worm.  At  other  points  the  mucous  membrane 
is  of  a  slaty-gray  colour,  thickened,  and  covered  with  exudate.^  The 
more  or  less  complete  perforations  in  the  wall  of  the  intestines  are  often 
so  numerous  as  to  render  them  useless  in  the  manufacture  of  sausages. 
When  the  worms  are  numerous  in  the  intestines,  they  cause  marked 
disturbance  in  nutrition.  Hurtrel  d'Arboval-  says  the  Pig  is  wasted, 
'  there  is  weakness  of  the  loins,  and  the  hind-quarters  are  stiff.  While 
feeding  in  the  morning  and  evening  it  continually  groans,  and  if  it  eats 
with  others  it  bites  them  ;  but  as  it  is  so  weak,  when  they  resent  the 
attack  it  falls.  Its  eyes  are  sunken  and  pale ;  the  excrement  is  hard 
and  highly  coloured ;  the  debility  goes  on  increasing,  and  at  last  the 
animal  can  neither  rise  nor  stand.'     This  picture — precise  though  it  is — 

^  Kocoureck.  Thierarzt,  1877.  Quoted  by  Friedberger  and  Frohner.  Pathol,  et 
TMrap.  Sp^c.  des  Anim.  Domestiquen.     French  edition,  I.,  1891,  p.  246. 

2  Hurtrel  d'Arboval.  Diet,  de  Mid.,  Chir.  Vdtirinaire,  2nd  edition,  1839,  VI., 
p.  401. 


PARASITES    OF    THE    INTESTINES. 


433 


— appears  to  be  rather  inductive  than  really  observed.  Friedberger 
and  Frohner  give  the  following  symptoms  :  '  Loss  of  appetite,  constipa- 
tion, restlessness  ;  the  animals  paw  and  burrow,  and  apply  the  snout 
or  teeth  against  the  abdomen ;  emaciation  increases ;  there  are  con- 
vulsions and  epileptiform 
spasms ;  with  young  Pigs 
death  may  ensue  in  three  or 
four  days.  Frequently  the 
malady  assumes  an  epizootic 
form.'  A  diagnostic  element 
might  be  found  in  a  micro- 
scopical examination  of  the 
faeces,  which  should  show 
the  ova  of  the  worm,  in  which 
the  embryo  is  not  yet  present. 

The  giant  Echinorhynchus 
is  common  in  France  and 
Germany ;  according  to  Du- 
jardin,  it  has  been  found  in 
Vienna  in  about  one  of  every 
four  Pigs.  Cloquet^  says 
that  the  Limousin  Pigs  killed 
in  Paris  are  more  affected 
than  those  of  the  other  pro- 
\'inces.  Koehler-  asserts 
that  these  worms  are  now 
mu  more  rare  than 
formerly.  Wyman  and  Leidy 
have  found  them  in  Hogs  in 
the  United  States  of  America. 
According  to  Cloquet,  they 
are  more  frequent  towards 
the  end  of  winter  than  at  any 
other  time.  We  have  never 
met  with  them  at  Toulouse. 
(Cobbold"  says  that,  fortunately,  it  is  not  of  frequent  occurrence  in 
England.) 

Schneider-*  states  that  the  development  of  the  worm  requires  an 
intermediate  host,  and  that  this  is  the  WJiite  Worm — the  larva  of  the 
ordinary    May-bug  {Melolontha  vulgaris).     The  ova  of  the  intestinal 

^  Cloquet.     Anatomic  des  Vers  Life-stinatix.     Paris,  1821,  p.  64. 

^  R.  Koehler.  Documents  pour  servir  a  I'Histoire  des  Echinorhynqties.  Joum  de 
TAnatomie  et  de  la  Physiologic,  1887,  p.  612. 

(*  Cobbold.      The  Internal  Paranites  of  onr  Domesticated  Animals,  ^.    23.) 

■»  A.  Schneider.  Sitzungsber.  d.  Oberhess.  Gesellsch.  f.  Natur,  und  Heilkunde,  1871 ; 
and  Art  Medical,  1871. 
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Echinorliynclms  gigas,  female  ;  natural 
size. — Kailliet. 
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Echinorhynchus  are  eliminated  with  the  faeces,  spread  over  the  ground 
or  carried  into  the  dung-pit,  and  in  these  conditions  are  eaten  by  the 
White  Worms,  and  hatched  in  their  intestines  ;  the  embryos  bore  through 
the  walls  of  these  by  means  of  their  hooked  proboscis,  and  making 
their  way  into  the  abdominal  cavity,  become  encysted  there.  In  this 
state  they  remain  during  the  existence  of  the  larva,  and  even  after  its 
metamorphosis  into  the  perfect  insect.  If  the  Pig  devours  these  White 
Worms  or  the  May-beetles,  the  cyst-membrane  is  dissolved  in  its 
intestines,  the  young  Echinorhynchus  is  set  free,  attaches  itself  to  the 
mucous  membrane,  and  gradually  acquires  its  complete  development. 
The  researches  of  Lespes  had  long  before  revealed  the  necessity  for 
an  intermediate  host ;  he  had  caused  the  ova  of  Echin.  gigas  to  be 
hatched  in  the  intestine  of  several  species  of  gasteropod  molluscs — 
Helix  2^omatia,  H.  hortensis,  Limax  maximus,  Arion  rufus ;  and  had 
found  a  larva  in  the  liver  of  a  helix.  W^hat  militates  against  Schneider's 
opinion,  is  the  fact  that  the  larva  of  the  May-beetle  is  essentially 
phytophagous — it  only  lives  on  roots,  and  is  not  found  in  manure-pits. 
Perhaps  Kaiser  has  indicated  the  real  intermediate  host ;  for,  according  to 
him,  the  ovum  of  the  Ecli.  gigas  thrown  out  on  the  ground  with  the 
excrement  of  the  Pig,  is  swallowed  by  the  larva  of  the  common  rose- 
chafer  {Cetonia  aurata);  the  embryo  then  bores  through  the  shell, 
which  has  been  softened  by  the  gastric  juice,  passes  through  the  cuticle, 
and  stops  at  the  subjacent  muscular  layer,  where  it  pursues  its  evolution 
(Blanchard). 

As  there  is  little  information  with  regard  to  the  pathological  effects 
of  the  Echinorhynchus,  we  are  still  less  advanced  as  to  the  medica- 
ments to  be  employed  against  it ;  but  it  would  be  useful  to  try  experi- 
ments with  those  drugs  prescribed  for  the  other  entozoa. 

(It  may  be  mentioned  that  Leuckart  states  that  Echinorhynchus 
gigas  only  appears  in  those  swine  which  have  been  fed  in  the  open  air. i) 

Nematodes.— The  Ascaride  of  the  Pig  {Ascaris  siiiUa  Duj. — 
Figs.  117,  120)  bears  such  a  close  resemblance  to  the  Ascaride  of  Man 
{A.  lumbricoides  Linn. — Figs.  153  to  155)  that  several  authorities — 
Leuckart,  Schneider — consider  they  both  belong  to  the  same  species, 
the  first  being,  at  most,  only  a  variety. 

Like  the  other,  this  has  a  milky-white,  firm,  elastic  body  ;  the  head 
is  small ;  the  three  lips  denticulated,  the  upper  having  a  papilla  at 
each  of  its  inferior  angles,  the  two  others  only  one  at  the  middle  of 
their  base.  The  male  is  15  cm.  to  17  cm.  long,  and  about  3  mm.  thick  ; 
the  caudal  end  has  68  to  75  papillae,  7  of  which  are  post-anal.  The 
female  is  20  cm.  to  25  cm.  long,  and  about  5  mm.  in  diameter  ;  the  vulva 
is  situated  towards  the  anterior  third,  in  the  middle  of  an  annular 
constriction.  The  ova  are  66  /j^  long,  with  a  foveolated  shell.  Accord- 
ing to  Dujardin,  Walter,  and  I3aillet,  this  species  is  distinguished  from 

('  Leuckart.     The  Parasites  of  Man.     English  edition,  1S86,  p.  1(33.) 
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A.  lumbricoiclcs  by  being  thinner,  the  longitudinal  strise  closer,  spieulae 
less  sharp  and  flatter,  longer  uterus  more  doubled,  and  smaller  ova. 

This  worm  infests  the  small  intestine  of  the  Pig,  and  is  not  very- 
common  ;  though  it  is  sometimes  in  sufficiently  large  number  to  cause 
obstructions  and  colics. 

(Esophagostoma  dentatum  (Eud.,  CEs.  subidatiim  MoHn).— Body 
white  or  grayish-brown,  straight,  and  attenuated  at  both  extremities. 
Mouth  circular,  placed  in  the  centre  of  a  horny  ring  furnished  with  a 
crown  of  bristles,  and  surrounded  by  a  transparent  cutaneous  ridge  on 
which  are  six  sharp  papillae.  This  circular  ridge  is  succeeded  by  a 
constriction,  which  is  followed  by  an  ovoid  cutaneous  enlargement — 
well  defined  posteriorly — at  a  slit  that  occupies  the  whole  length  of  the 
ventral  surface.  Two  papillae  opposite  each  other  are  seen  in  the 
posterior  quarter  of  the  oesophagus.  Male,  8  mm.  to  12  mm,  long ;  caudal 
pouch  campaniform  and  rounded,  with  a  small,  faintly  marked  middle 
lobe.  Female,  12  mm.  to  15  mm. 
long  ;  caudal  extremity  subulated  ; 
vulva  situated  a  little  in  front  of 
the  anus,  and  surrounded  by  a 
raised  ring.  This  species  inhabits 
the  intestine  of  the  Pig,  Wild  Boar, 
and  white-lipped  Pecari.  In  the 
Pig  it  is  most  frequently  found 
in  the  ctecum  and  colon  ;  Baillet 
has  met  with  it  several  times  in 
the  small  intestine.  Little  is 
known  of  its  pathogenic  action. 

Globocephalus  long-emucrona- 
tus  (MoL). — 'Male,  7  mm.  long; 
caudal  pouch  slightly  trilobate;  pos- 
terior ribs  tridigitated,  middle  and 
anterior  ones  doubled.  Two  spie- 
ulae. Female,  S  mm.  long;  caudal 
extremity  a  conical  point  ending 
in  an  elongated  mucrone.  Found 
by  Wedl  in  the  small  intestine  of  the  Pig  '  (Eailliet). 

Trichocephalus  crenatus  (Eud.). — This  species  has  often  been 
confounded  with  the  Trichocephalus  of  Man — Tr.  dispar  Eud.  But  it 
is  more  especially  distinguished  from  it  by  the  special  features  in  the 
sheath  of  the  spicule,  which  is  garnished  with  short  blunt  spines, 
thinly  scattered,  especially  behind,  where  they  disappear  ;  the  point  of 
the  spicule  is  rounded.  The  male  is  40  mm.,  and  the  female  45  mm. 
long.  This  worm  inhabits  the  large  intestine  of  the  Pig.  An  experi- 
ment made  by  Leuckart^  shows  that — as  with  the  Tr.  affinis — if  the 
ova  of  the  Tr.  crenatus  containing  well-formed  embryos  are  introduced 
into  the  digestive  canal  of  the  Pig,  they  are  developed  directly,  and 
become  individuals  which  have  acquired  the  adult  form  in  about  four 
weeks.  It  is  probable  that  infestation  usually  takes  place  through 
drinking  water.  The  Tr.  crenatus  does  not  induce  any  appreciable 
derangement  in  digestion. 


Fig.  209.— Caudal  porch  of  the  (E-ioplia- 
riosfoma   dentatum  ;   magniHed   ninety- 
three  diameters. — After  Schneider. 
p,  posterior  ribs  ;  pe,  external  ribs  ;  m, 

middle  ribs  ;  ae,  antero- external  ribs  ;  a, 

anterior  ribs. 


Leuckart.     Dk  Maisclilichen  Parasiten,  II.,  1876,  p.  502. 
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Trichina  spiralis  (Owen). — To  attain  the  adult  state,  this  species 
has  to  pass  through  the  digestive  canal  of  warm-blooded  animals,  and 
of  these  the  Pig  is  the  most  important.  This  parasite  will  be  dealt  with 
in  detail  when  we  come  to  treat  of  trichinosis,  in  studying  parasitism 
of  the  muscles. 

Rhabdonema  of  the  Pig  {BlmMoncma  suis  Lutz). — This  representa- 
tive of  the  family  of  Anguilluhdes — already  observed  by  Leuckart  and 
Grassi— has  been  more  recently  studied— though  still  in  a  very  incom- 
plete manner — by  Lutz.^  According  to  him,  the  Bhahdnncnta  of  the 
Pig  is  a  distinct  species  to  that  of  Man  and  the  Sheep.  While  the  size  is 
different,  the  ova  of  the  intestinal  generation  of  the  Bhahdnnema  of  the 
Pig  cannot  be  hatched  except  outside — a  considerable  difference,  and 
which  should  be  verified.  Otherwise,  in  localities  where  the  Bhahdo- 
nema  of  Man  is  very  common — as  in  Brazil — Lutz  has  remarked  that 
this  of  the  Hog  is  very  rare,  notwithstanding  the  chances  of  infestation 
to  which  that  animal  is  exposed,  from  the  absence  of  latrines,  its  free 
life,  etc. 

Independently  of  the  few  details  given  above  with  regard  to  each  of 
the  species  of  intestinal  Nematodes  of  the  Pig,  it  may  here  be  stated, 
in  a  general  manner,  that  they  have  been  accused  of  keeping  their  host 
in  a  state  of  great  emaciation,  inducing  a  violent  cough,  and  a  vague 
restlessness,  that  betrays  itself  by  wandering  here  and  there  without 
any  apparent  motive,  as  well  as  by  cries,  convulsions,  etc.,  symptoms  of 
the  colicky  pains  it  experiences.  The  Ascarides  have  been  more  espe- 
cially blamed  for  provoking  this  morbid  condition. 

Pigs  affected  with  intestinal  helminthiasis  are  treated  with  the 
various  medicaments  already  indicated  for  the  other  species,  and  par- 
ticularly with  decorticated  castor-oil  seeds.  The  dose  of  this  for  the 
adult  Pig  is  8  grammes,  mixed  with  the  food,  and  is  most  suitable  for 
the  Ascarides.  Benzine,  10  to  20  grammes,  mixed  in  the  food  or  in 
pills ;  or  picrate  of  potass,  20  to  25  centigrammes,  given  in  a  mucilaginous 
decoction  or  meal  and  water,  are  recommended  by  Ziirn  against  the 
Gilsophagostoma  dentata.  To  expel  the  giant  Echinorhynchus,  Kocoureck 
has  obtained  good  results  from  the  administration  of  the  oil  of  turpen- 
tine—a teaspoonful  for  a  dose  ;  then  a  purgative  of  sulphate  of  magnesia 
10  grammes,  aloes  5  grammes. 

Article  VI.— Parasites  of  the  Intestine  of  the  Dog. 

Infusoria. — The  Lamblia  intcstiualis  Blanch.,  a  Flagellate  already 
noticed  as  found  by  Grassi  in  the  intestine  of  the  Sheep,  has  also  been 
discovered  by  him  in  the  intestine  of  the  Dog. 

CocciDiA.2 — "When  studying  the  diseases  of  the  liver,  we  shall  have 

1  A.  Lutz.  Centralblatt  fiir  Klin.  Medicin,  1886,  No.  23  ;  and  Gaz.  Hebd.  de  M^d. 
et  de  Chirurgio.  188.5,  p.  6.'')3. 

-  Rivolta.  DeUe  Cellule  ovi/ormi  che  trovani^i  nei  villi  intestinali  del  Cane  e  del 
Gatto,  1874.  —  Idem.    Delia  Oregarinosi  dei  Polli  e  deW  Ordinamento  delle  Oregarine. 
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to  enter  into  more  precise  details  with  regard  to  a  Coccidium — Cocci- 
dium  ociforme — which  is  often  encountered  in  the  Eabbit.  Leuckart 
has  given  the  name  of  Coccidium  pcrforans  to  a  species  that  Virchow 
and  Eivolta  had  ah-eady  found  in  the  intestine  of  the  Dog,  and  other 
observers  in  that  of  the  Eabbit,  Cat,  and  Man,  and  also  in  the  domesti- 
cated Gallinaccce  (Fig.  249).  The  Coccidiioii  pcrforans  inhabits  the 
epithelial  cells  of  the  intestine,  while  the  C.  ociforme  occupies  those  of 
the  bile-ducts.  According  to  Leuckart,  they  are  also  distinguished  by 
the  duration  of  their  evolution  external  to  the  animal  body,  the  period 
being  longer  for  the  C.  ociforme  than  for  C.  perforcms.  Eieck,  however, 
thinks  the  last  difference  is  very  slight, 
and  it  is  formally  contested  by  Bal- 
biani,  who  attributes  it  simply  to  the 
more  or  less  considerable  thickness 
of  the  layer  of  water  covering  the  cysts. 

The  specific  name  of  Coccidium  pcr- 
forans, indicates  that  it  is  in  the  in- 
testinal epithelium  that  is  first  observed 
the  perforation  of  the  cells  at  the 
moment  the  Psoi'ospermicE  leave  them 
to  fall  into  the  body  of  the  organ  as 
cysts.  The  alteration  in  these  epi- 
thelial cells,  their  deformation,  and 
their  shedding,  are  accompanied  by 
local  inflammatory  phenomena,  tume- 
faction of  the  mucous  membrane,  and 
sometimes  the  production  of  small 
tumours  ;  most  frequently  there  is 
only  seen  a  white  point  on  the  surface 
of  the  membrane,  or  swelling  of  Lieber- 
kiihn's  glands.  There  may  be  disturb- 
ance of  digestion  —  loss  of  appetite, 
emaciation,  cohcs,  diarrhoea,  and  even 
rabiform  symptoms. 

Eivolta  has  given  the  designation  of  Ci/tospermium  viUorum  intes- 
tinalium  canis,  to  oviform  bodies  he  found  in  the  villi  of  the  small 
intestine,  and  particularly  in  the  duodenum,  of  the  Dog  and  Cat. 
These  Coccidia  are  ovoid  or  round,  are  8  /a  to  16  /x  long,  and  7  /x  to  9  /x 
broad,  and  are  enclosed  in  a  double-contoured  membrane,  the  contents 
of  which — elongated,  attenuated  at  the  extremities,  and  curved  like  a 
bow— resemble  the  embryo  of  a  Nematode  ;  it  shows  towards  the 
middle  of  its  length  a  kind  of  granular  nucleus.  They  are  not  within 
the  epithelial  cells,  but  beneath  them,  in  the  proper  tissue  of  the  villi, 
in  which  they  generally  occupy  the  summit.  Eailliet  and  Lucet  have 
also  discovered  these  Coccidia  of  the  Dog,  and  have  noticed  the  division 
of  their  protoplasm  into  four  fusiform  spores;  in  consequence  of  this 
observation  they  class  them  with  the  tetrasporous  Coccidia  of  Schneider. 
They  have  a  geminal  arrangement,  which  would  appear  to  indicate  a 


Fig.    210.  —  Coccidium    hi<jeininum, 

from  the  intestinal  villi  of  the  Dog  ; 

inai,mitied  650  diameters. — Railliet. 

A,  B,  C,  D,  E,  the  coccidia,  showing 

progressive    division    of    the    central 

nucleus  ;  F,  G,  H,  I,  isolated  coccidia ; 

G,  with  granular  protoplasm  ;  I,  seen 

at   one  of  the  poles  ;    H,    with   four 

fusif(jrm  spores  ;    J,   two  coccidia  in 

the  same  envelope. 


e  dei  Ptoro-ipei-pii  degli  AnimaU  Domentici.  Giornale  di  Anat.  Fisiol.  e  Patologia 
degli  Animali,  1878,  p.  220.  —  Lucet.  Corps  oviforntt-H  dam  les  ViUo.sites  Intestinales 
du  Chien.  Bull,  de  la  Soc.  Centr.  du  Med.  V^tirinaire,  1888,  p.  370.  Railliet  and 
Lucet.  Obserr.  stir  qiielquts  Coccidies  Jntesiinaks.  Comp.  Rend,  de  la  Soc.  de 
Bioloaie,  1890,  p.  6(50.  —  C.  W.  Stiles.  J^'ote  Priliminaire  sur  qnelqties  Parasites. 
Bull.  Soc.  Zoulug.  de  France,  1891,  p.  163. 
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longitudinal  division,  as  the  globular  mass  they  contain  is  often  at  the 
same  level  as  its  congener,  and  nearly  in  contact  with  it  on  the  plane 
of  union  of  the  two  bodies.  Eailliet  and  Lucet  think  that — by  its  ulti- 
mate division — this  mass  gives  rise  to  spoi'es.  Stiles,  because  of  theii- 
usual  arrangement,  names  them  Cocciditun  bigcminum. 

The  influence  of  these  pai-asites  on  health  appears  to  be  insignificant, 
as  they  are  found  in  healthy  Dogs,  or  those  which  have  succumbed  to 
very  diverse  maladies. 

Cestodes. — Of  all  the  domesticated  animals,  the  Dog  is  by  far  the 
most  frequently  infested  with  intestinal  parasites.  Of  500  Dogs 
examined  by  Krabbe^  at  Copenhagen,  336 — or  67  per  cent. — had  intes- 
tinal entozoa.  Schone-  has  also  published  interesting  information  as 
to  the  frequency  and  the  distribution  of  Helminths  in  the  Dog.  He 
has  found  them  in  53  per  cent,  of  sporting  Dogs ;  in  67  per  cent,  of 
butchers'  Dogs;  in  40  per  cent,  of  watch  Dogs;  in  72  per  cent,  of 
harness  Dogs ;  in  57  per  cent,  of  Sheep  Dogs  ;  and  in  70  per  cent,  of 
pet  Dogs.  The  number  of  them  is  sometimes  considerable,  and  they 
may  belong  to  extremely  varied  species ;  but  the  most  frequent  are  the 
Taeniae. 

The  Dog  is,  in  fact,  the  favourite  host  of  Tape-worms ;  for  in 
two-thirds  of  those  which  we  have  examined  after  death,  we  found 
these  parasites  in  more  or  less  considerable  numbers — sometimes, 
indeed,  in  such  quantities  as  to  excite  wonder  at  the  persistent  good 
health  of  the  animals.  Ziirn  relates  having  found  137  Tape-worms  in 
the  intestines  of  a  Dog  ;  they  belonged  to  three  distinct  species,  and 
weighed  altogether  375  grammes.  The  researches  of  Krabbe  prove  how 
frequent  these  entozoa  are  in  this  creature.  What  is  of  most  interest, 
is  the  fact  that  these  Cestodes  require  an  intermediate  host  in  order  to 
effect  their  evolution,  and  that  for  the  majority  of  them  this  host  is  one 
of  the  domesticated  herbivora — Sheep,  Ox,  Goat,  Horse,  and  Eabbit,  or 
the  Pig,  or  even  Man.  In  their  cystic  form,  and  when  developing  in 
organs,  they  sometimes  cause  very  grave  maladies,  such  as  '  gid  '  in 
Sheep,  echinococcosis  in  the  other  species  or  in  Man — only  to  mention 
the  most  important.  It  is  this  which  makes  the  Dog  an  obnoxious 
animal,  and  one  that  yields  us  troublesome  compensation  for  his 
services.  Therefore  it  is  that  those  administrative  measures  which  are 
directed  towards  pleasure  Dogs,  with  a. view  to  limit  their  number, 
should  be  favourably  received. 

Eight  species  of  Taeniae,  and  five  or  six  species  of  Bothriocephales  of 
the  Dog,  have  been  described.  But  they  are  far  from  having  the  same 
frequency  and  importance,  and  they  may  all  be  found  in  the  intestines 
of  the  same  animal.  The  Ti.Eniae  are  infinitely  more  frequent  than  the 
Bothriocephales. 

^  Krabbe.  Jtecherches  Helminthologiques  en  Danemark  et  en  hiande.  Copenhagen, 
1866,  p.  2  —  Idem.  Sur  hfi  Helminthes  de  V Homme  et  det  Anim.  Domest.  en  Islande. 
Comp.  Rend,  de  I'Academie  des  Sciences,  LXIV.,  1867,  p.  134. 

-  Otto  Schone.  Beitraij  zur  Statidik  der  Entozoen  im  Hunde.  Deutsche  Zeitschr. 
f.  Thiermed.  u.  Vergleich.  Pathologie,  XIII.,  1887,  p.  360. 
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Taeniae.^— Of  the  eight  species  of  TseniiE,  six  belong  to  the  group  of 
Cystotaenians  (see  p.  381);  they  are:  Tania  serrata  Goeze,  T.  mar- 
ginata  Batsch,  T.  Kmbbei  Moniez,  T.  coemirus  Kiich.,  T.  serialis  Baillet, 
and  T.  echiuococcus  Siebold.  One — T.  cucuvierina  Gceze — forms  part 
of  the  Cystoidotaenians ;  and  another — the  T.  litterata  Batsch— is 
separated  from  all  the  other  species  of  the  genera  by  very  special 
characters,  with  reference  to  the  arrangement  of  the  sexual  organs. 

The  Cystotsenians  which  infest  the  Dog  always  have  the  head  pro- 
vided with  a  proboscis  or  rostellum,  which  is  itself  armed  with  hooks. 
The  latter   comprise  a  free  portion 
or  blade  in  the  form  of  a  sickle,  the  ^\^a. 

convexity  being  antero-external  and 
the  point  turned  outwards  and 
backwards  ;  so  that  when  im- 
planted   in    the  intestinal    mucous 


Fig.  211.— Head  of  Tttnia  nerrnta,  seen     Fig.  212.— Hooks  of  Tcenia  serrata  ;  magni- 
three-quarters  face,  and  magnified.  fied  250  diameters.— Railliet. 

A,  large  hook.    B,  small  hook. 

membrane  it  concurs  in  fixing  the  Taenia.  This  blade  is  prolonged  by  a 
handle  directed  forwards  and  inwards,  and  to  which  are  attached  the 
contractile  fibres  of  the  rostellum.  The  point  of  union  of  blade  and 
handle  is  marked  on  the  concave  side  by  an  apophysis— {/»«/•</,  tooth, 
heel  or  hypomochlion—i\idJc  also  serves  for  the  insertion  of  muscular 
fibres.  These  hooks  are  arranged  in  two  crowns  or  concentric  rows, 
the  central  area  of  which  is  occupied  by  the  summit  of  the  rostellum. 
They  are  unequal  in  size,  and  are  distinguished  as  large  and  small  ; 
these  are  alternate,  and  in  this  manner  form  two  rows,  disposed  in 
such  a  fashion  that  the  small  hooks  stand  slightly  higher  than  the 
large  ones— the  points  of  both  being  pretty  well  on  the  same  circular 
level.  The  cephalic  expansion  is  always  succeeded  by  a  constricted 
portion  or  neck,  the  first  rings— joints  or  segments— of  which  only 
appear  at  some  millimetres  from  the  head. 

1.  Taenia  serrata  (Goeze).— From  -50  m.  to  2  m.,  but  generally 
1  metre  long.  Head  a  little  broader  than  the  neck  ;  34  to  38  hooks, 
the  largest  of  which  are  from  230  /x  to  260  /x,  with  the  handle  cyUn- 
drical,  thick,  and  longer  than  the  blade— which  is  short  and  wide— 

1  O.  DefiFke.  Dir  Entozoen  (Us  Hunde.a.  Archiv.  f.  Wissensch.  u.  Prakt.  Thier- 
heilkunde,  XVII.,  1891,  p.  1. 
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while  the  small  hooks  are  125  jx  to  160  /x,  and  have  a  short  handle  with 
bifid  guard.  Segments  at  first  narrow  and  much  shorter  than  they  are 
broad,  becoming  square  or  somewhat  longer  than  broad,  and  showing 
their  genital  organs  well  developed  about  the  175th  segment,  or  25  cm. 
to  30  cm.  from  the  head.  Genital  pore  very  prominent,  causing  the 
border  in  which  it  is  placed  to  be  convex,  and  the  proglottis  to  be  wider 
in  its  middle  than  at  its  ends ;  posterior  border  straight  and  angles 
salient,  which  gives  the  strobila  its  saw-like  appearance  ;  mature  seg- 
ments from  10  mm.  to  17  mm.  long,  and  4  mm.  to  6  mm.  broad  ; 


Fig.   214. — A  mature   .segment  or   joint  of 
Tttnia  serrata  ;  magnified  three  diameters. 
— Railliet. 
c,  vas  deferens   or  coiled  spernuduct  ;  %; 

vagina  ;  m,  body  of  the  uterus  ;  hm,  branches 

of  the  uttrus. 


Fig.  213. — Tceniantrrata  ;  natural  size. 


Fig.  21.' 


-Ova  of  Tauia  itn-ata.- 
Railliet* 


*  A,  ovum  surrounded  by  the  vitelline  membrane,  and  still  containing  the  vitelline 
masses  ;  B,  ovum  freed  from  its  accessory  parts. 

uterus  formed  by  a  longitudinal,  median,  lengthy  ti'unk,  having  on 
each  side  eight  to  ten  branches.,  each  furnished  with  numerous  irregular 
ramifications.     Eggs  ovoid,  36  /x  to  40  /i  long,  and  31  /x  to  36  /a  broad. 

The  cystic  form  of  this  worm  is  the  Cysticercus  ijisiformes  Zeder, 
which  is  frequent  in  the  peritoneal  cavity  of  Hares  and  domesticated 
or  wild  Rabbits.  It  was  with  it  that  Kiichenmeister  made  his  first 
experiments,  in  which  he  demonstrated  the  migrations  and  metamor- 
phoses of  the  Taeniae.  The  Dog  becomes  infested  with  Tcenia  serrata 
in  eating  the  viscera  of  Rabbits  or  Hares  containing  these  Cysticerci. 
When  these  have  reached  the  intestine  of  the  Dog,  their  caudal  vesicle 
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contracts  aud  becomes  detached ;  the  same  occm-s  with  the  body.  The 
scolex  fixes  itself  on  the  mucous  membrane,  and  its  posterior  part  pro- 
duces— by  incessant  germination — new  segments.  Twelve  days  after 
their  introduction  into  the  digestive  canal  of  the  Dog,  the  Taeniae  are 
one  to  three  centimetres  long,  and  in  about  two  months  their  develop- 
ment is  so  advanced  that  the  last  segments  are  mature  and  commence 
to  be  detached.     The  ripe  ova  given  to  Eabbits  become  Cysticerci.     It 

is,  then,  by  the  proglottides  that  are 
expelled  with  the  faeces,  and  the  ova 
which  escape  from  this  and  are  scat- 
tered over  the  grass  or  carried  by 
water,  that  the  Dog  is  the  cause  of 
the  introduction  of  this  parasite  into 
the  organism  of  the  Leporides. 

The  Cysticercus  insiformis,  which 
becomes  the  Tcenia  serrata,  main- 
tains its  vitality  for  a  long  time. 
In  the  omentum  and   mesentery  of 


Fig.  216.  —  Taniia  mavjinata;  natural  size. 


Fig.  217. — Hooks  of  the  Timia  maiyinata ; 
magnified  2i>0  diameters. 


the  Eabbit,  and  which  have  been  exposed  to  the  open  air — along  with 
the  intestines — for  more  than  eight  days,  there  are  found  Cysticerci  that 
are  apparently  dead  and  withered,  but  which  will  promptly  become 
reanimated  if  plunged  for  a  few  minutes  into  water  at  a  temperature  of 
40'  or  50'  C.  (Baillet). 

2.  Tsenia  marginata  (Batsch,  T.  cysticerci  tenuicolUs  Leuck.).— This 
is  the  largest  Taenia  found  in  the  Dog.  It  is  1-50  m.  to  2  m.  long. 
The  head  is  scarcely  wider  than  the  neck.  There  are  30  to  44  hooks, 
the  largest  of  which  are  180  /x  to  220  /j.,  the  handle  having  undulated, 
thin  borders,  and  being  longer  than  the  blade,  which  is  narrow ;  the 
smallest  are  110  fj.  to  160  fi,  with  an  elongated  handle  curved  in  the 
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contrary  direction  to  the  blade,  and  have  the  guard  entire.  The 
segments  are  broader,  and  relatively  shorter,  than  in  the  preceding 
species,  becoming  nearly  square,  and  having  the  genital  organs  well 
developed  at  the  275th  to  the  300th,  or  about  50  cm.  from  the  head  ; 
genital  pore  slightly  salient ;  posterior  border  wavy,  or  a  little  crenel- 
lated, and  received  into  the  succeeding  segment.  Mature  segments 
14  mm.  to  IG  mm.  long,  and  5  mm.  to  7  mm.  broad ;  uterus  formed  by 
a  short  median  trunk,  having  on  each  side  five  or  six — sometimes  eight 
—branches  deeply  divided  and  ramified.  Ova  almost  spherical,  and 
from  31  /x  to  36  /i  in  diameter. 

This  worm — which  is  less  common  than  Tcenia  serrata,  comes  from 
the  Cysticerciis  tenuicollis  Eud.,  which  is  found  in  the  peritoneal,  more 
rarely  in  the  pleural  sac,  and  even  in  the  pericardium  of  various 
animals,  and  especially  in  the  domesticated  Euminants.  The  experi- 
ments of  Baillet  show  that  the  development  of  this  Taenia  is  slower 
than  that  of  T.  serrata.  Two  months  after  the  ingestion  of  Cysticcrcus 
tenuicollis  by  a  Dog,  its  parasite  is  no  more  than  55  cm.  to  85  cm. 
long,  and  does  not  yet  show  well-formed  genital  organs ;  it  is  only 
towards  the  fourth  or  fifth  month  that  the  last  segments  contain 
mature  ova,  and  begin  to  be  detached.  Ingested  by  Lambs,  they 
develop  into  the  Cysticercus  tenuicollis,  which,  again,  will  become 
transformed  into  the  Tape-worm  in  the  intestine  of  the  Dog  more  than 
twenty-four  hours  after  the  death  of  its  host  (Baillet). 

3.  Krabbe's  Tseiiia  {T.  Krabbei  Moniez). — This  species  does  not 
belong  to  our  country.  It  was  obtained  experimentally  by  Moniez,^  in 
Dogs  which  had  received  Cysticerci  found  abundantly  in  the  muscles 
of  several  Eeindeer  that  had  died  in  the  Lille  Zoological  Gardens. 
The  head  is  larger  than  that  of  T.  marginata ;  it  has  26  to  34  hooks. 
Neck  thin  and  short;  segments  broader  than  those  of  T.  marginata, 
and  all — except  the  last — much  wider  than  long.  Genital  pore  very 
developed,  and  occupying  the  entire  length  of  the  border  of  the  segment; 
the  latter  is  short,  and  is  sometimes  1  mm.  in  diameter. 

4.  Taenia  ccenurus  (Kiich.). — This  is  a  worm  attaining,  and  some- 
times exceeding — though  rarely — 1  m.  in  length.  Head  small,  and 
sensibly  wider  than  the  neck ;  22  to  32  hooks,  the  largest  of  which  are 
150  /A  to  170  ji  long,  with  the  handle  a  little  wavy  on  its  borders  and 
slender,  and  as  long  as  the  blade,  which  is  short  and  wide,  and  the 
guard  cordiform  ;  the  small  hooks  are  90  /x  to  130  /x,  with  the  handle 
attenuated  behind  and  the  guard  entire.  Segments  nari'ower  than  in 
the  preceding  species,  becoming  square,  or  a  little  longer  than  they  are 
wide,  with  the  genital  organs  well  developed  towards  the  125th,  or 
from  15  cm.  to  20  cm.  from  the  head  ;  posterior  border  straight,  angles 
salient.  Mature  segments  10  mm.  to  12  mm.  long,  and  3  mm.  to 
4  mm.  broad ;  uterus  formed  by  a  median  trunk  of  average  length, 
having  18  to  26  slightly  ramifying  branches.  Ova  nearly  spherical, 
and  31  /x  to  36  ix  in  diameter. 

The  cystic  form  of  this  Taenia  is  the  Coouirus  cerebralis  Eud.,  which 

1  Moniez.  Bull.  Scientif.  du  Dep.  du  Nord,  1879,  p.  161  ;  and  Essai  Mono'jraphi<jue 
8ur  les  Cydicer-quea.     Paris,  1880,  p.  44. 
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is  developed  in  the  cerebro-spinal  cavity  of  the  Sheep — more  rarely  in 
other  domesticated  herbivora— and  causes  the  disease  popularly  known 
as  '  gid,'  '  turnsick,'  etc.  (Fr.  tournis).  The  experiments  of  Kiichen- 
meister  first,  and  those  of  Haubner,  Leuckhart,  Baillet,  etc.,  after- 
wards, demonstrated  this  relationship.  '  Gid  '  appears  in  lambs  which 
have  ingested  the  ripe  segments  of  the  Tcenia  ccenurus.     Inversely,  the 

Tgenia  is  found  in  Dogs  which 
have  swallowed  one  or  more  of 
the  Ccenurus  cerebraUs,  and  they 
are  always  numerous,  the  parasite 
beingprovidedwithmultiple  heads. 
The  '  gid  '  has,  therefore,  for  its 
immediate  cause,  the  ova  dissemi- 
nated by  the  proglottides  expelled 
along  with  the  excrement  on 
pastures  on  which  Sheep  are 
grazed.  The  Dog  becomes  in- 
fested with  the  Taenia  in  eating 
the  heads  of  Sheep  affected  with 


Fig.  218.  —  Tcenia  ccenurus  ;  natural  size. 


Fig.  219. — Hooks  of  the  Tceuia  coenurus 
magnitied  250  diameters. 


'  gid.'  The  scoleces  appear  to  require  two  or  two  and  a  half  months' 
sojourn  in  the  intestine  of  the  Dog,  before  their  posterior  segments 
have  attained  complete  maturity. 

5.  Taenia  serialis  (Baillet). — A  worm  45  cm.  to  75  cm.  long.  Head 
a  little  wider  than  the  neck,  and  having  26  to  32  hooks,  the  larger  of 
which  is  135  /x  to  157  /x  long,  with  the  handle  wavy  on  its  borders,  and 
of  the  same  length— or  a  httle  longer — than  the  blade  ;  the  smaller 
hooks  are  85  /u,  to  112  /x  long,  with  the  handle  short  and  the  guard 
bilobate.  Segments  similar  to  those  of  the  T.  ccenurus,  as  well  in  their 
form  as  in  that  of  the  uterus  ;  the  last  of  them  are  8  mm.  to  16  nim. 
long,  and  3  mm.  to  4  mm.  broad,  the  posterior  border  being  straight. 
Eggs  ovoid,  and  34  /x  long,  by  27  {j.  wide. 

This    Taenia — which   is   closely   related    to    T.   ccenurus,   has   been 
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•obtained  by  Baillet,  who  caused  Dogs  to  ingest  the  Ccenurns  serialis, 
which  he  found  in  the  connective  tissue  of 
various  parts  of  the  bodies  of  some  Kodents, 
and  especially  of  warren  Eabbits.  That 
authority  and  ourselves  have  met  with  it 
several  times  in  Dogs  which  had  not  been 
experimented  upon.  The  Coenurus  is  de- 
veloped into  a  Taenia  in  eighteen  to  twenty- 
four  hours  after  the  death  of  his  host. 


Fig.  220.  —  Hooks  of  the 
Tania  nerialis  ;  magnified 
250  diameters. 

A,  large  hook  ;  B,  small  hook. 

little  in  size  in  the  two 


0.  Taenia    echinococcus    (Sieb.).  —  This 
species  is  distinctly  separated  from  all  the 
others,  more  pai'ticularly  by  its  diminutive- 
ness.     The  entire  chain  does  not  exceed  4 
mm.  or  5  mm.  in  length,  and  only  comprises 
3  or  4  segments,  the  last  of  which  contains 
the  mature  ova.      The  head  has  a  double 
crown  of  28  to  50  hooks,  which  differ  but 
row^s,  and   are  all  remarkable  for  the  great 
development  of  the  guard ;    the  larger  hooks  are  22  [x  to  30  /x  long, 
according  to  Leuckart ;  while  tlie  small 
ones    are — after   the  same  authority — 
30  /x  to  38  /x,  though  they  are  given  by 
others  as  18  /x  to  22  /x.     Eggs  ovoid,  32 
/x  to  36  II  long,  by  25  /x  to  26  /x  broad. 

This  worm  often  escapes  observation, 
in  consequence  of  its  small  dimensions  ; 
but  by  close  attention  it  can  be  dis- 
tinguished in  the  form  of  small  yellow 
filaments  expanded  at  one  end,  float- 
ing in  the  fluid  contents  of  the  intes- 
tines, and  readily  made  visible  by 
opening  the  viscus  and  immersing  it  in 
water.     Its  hydatid  form  is  the  Echino- 


FiG.  221. — Tieuki  echinococcus ; 
fied.  — Perroncito. 


Fig.  222. — Hooks  of  the  Taniia  echinococcus  , 
magnified  500  diameters. 

A,  large  hook.    B,  small  hook. 


COCCUS  vetcrinorum,  which  is  found  in  most  of  the  organs  of  Herbivora, 
and  even  of  Man  ;  but  it  is  more  particularly  met  with  in  the  liver  and 
lungs  of  Euminants  and  the  Pig.  The  experiments  of  Von  Siebold, 
Leuckart,   Kiichenmeister  and  others,  have  proved   that   the  mature 


PARASITES    OF    THE    INTESTINES. 


445- 


protoglottides,  ingested  by  a  herbivorous  animal,  cause  it  to  become 
infested  with  Echinococci  in  various  organs,  and  that  numbers  of  T. 
echinococcus  are  found  in  the  intestines  of  Dogs  that  have  eaten  viscera 
containing  this  Cystic.  In  two  or  three  weeks  these  Taeniae  have 
already  two  segments;  in  about  a  month  the  Taeniae  are  fully  formed — the 
last  segment  containing  ripe  ova  ;  though  Baillet  has  not  been  able  to 
find  mature  eggs  in  worms  54  days  old. 

7.  Taenia  canina  (Linn.,  T.  cucwnerina  Goeze). — A  worm  10  cm.  to 
40  cm.  long,  and  3  mm.  at  its  greatest  breadth.  The  head  is  provided 
with  a  club-shaped,  very  protractile  rostellum,  which  is  retracted  into 
a  pouch  in  the  centre  of  the  head,  between  four  suckers,  and  is  furnished 

with  four  rows  of  very  small  hooks 
in  the  form  of  thorns  of  a  rose-bush. 
Neck  long  and  narrow.  The  first 
segments  are  narrow  and  trapezoidal 
in  shape,  the  others  longer  than 
they  ai-e  wide,  and  like  melon-seeds 
in  form  {ciicumis).  Genital  orifices 
double,    and   opening   towards  the 


Fig.  22Z.—T(t'nia  canina  of  the  Dog, 
small  specimen  ;  natural  size. — Rail- 
liet. 


Fig.  224.  —  Twnia  canina. — Eailliet. 

A,  head  magnified,  with  the  proboscis  par- 
tially protnided.  B,  one  of  the  hooks  of  the 
proboscis  ;  highly  magnified. 


middle  of  each  side  of  the  segments  on  a  slightly  raised  prominence. 
Ova  globular,  from  37  fx  to  4G  /x  in  diameter,  and  massed  in  small 
groups,  in  round,  special,  and  contiguous  capsules. 

For  a  long  time  the  host  of  the  T.  canina  in  the  larval  state  was 
unknown,  until  one  of  Leuckart's  pupils — Melnikow,i  in  1869,  discovered 
this  larva — Cryptocystis  trichodectis  Villot — in  a  cavity  in  the  body  of 
the  Trichodect — Trichodectcs  latus — of  the  Dog.    It  appears  as  a  pyriform 

^  X.  Melnikow.  Ueher  die  Jugendznstande  des  Tcenia  Ciicitmerina.  Archiv.  f. 
Naturgeschichte,  XXV.,  1869,  p.  62. 
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body,  -3  mm.  long,  dark-gray  colour,  enveloped  iu  a  thin  membrane, 
and  almost  entirely  destitute  of  a  bladder.  In  its  middle  is  seen  the 
retracted  rostellum ,  and  on  each  side  the  invaginated  suckers.  Melnikow 
has  succeeded  in  infesting  the  Trichodectes  by  sprinkling  on  the  skin 
of  a  Dog — at  a  part  invaded  by  these  insects — the  paste  obtained  by 
crushing  ripe  proglottides.  In  hunting  for  these  parasites  the  Dog 
swallows  the  Cryptocysts  which  they  themselves  harbour,  and  which 
are  transformed  into  Taeniae  in  its  intestine.  They  are  rapidly 
developed  there  ;  for  in  puppies  ten  days  old  they  are  found  already 
measuring  25  mm.  long,  and  in  those  four  or  five  weeks  old  the  last 


Fi-G.  225. —Completely  developed  ovum  of  the     Fig.    226.— Cysticercoid    {Cryptocystis 
Tcenia  canina. — Moniez.  trichodectia)  of  the  Tamia  canina, — 

Leuckait. 
mrt,    vitelline   membrane  ;     cd,   delamiuated 
layer  ;  tb,  embryo. 

segments  of  the  worm  are  filled  with  ripe  ova.  The  Trichodectes  are 
infested  by  gnawing  the  debris  of  the  Taeniai  attached  to  the  hairs. 

But  the  Trichodect  is  certainly  not  the  ordinary  intermediate  host 
of  the  T.  canina,  which  is  infinitely  more  frequent  in  the  Dog  than  the 
skin  parasite ;  and  this  fact  has  led  Grassi  to  the  discovery  of  the  first 
normal  host  of  this  Cestode.  It  is  the  Dog  Flea  {Pnlcx  scrraticeps) 
which  plays  this  part ;  for  the  Cryptocysts  are  found  in  a  free  state 
in  the  abdominal  cavity  of  this  insect,  which  may  contain  fifty  of  them. 
In  giving  Dogs  infested  Fleas,  the  development  of  the  T.  canina  con- 
stantly follows,  its  dimensions  being  related  to  the  time  that  has 
elapsed  since  ingestion  of  the  Fleas.  The  experimental  precautions 
adopted  by  Grassi  give  every  guarantee  for  the  soundness  of  his  con- 
clusions. The  number  of  infested  Fleas  is  not  always  proportionate  to 
that  of  the  Tcenia  cucumerina  in  the  Dog,  as  the  insects  pass  vei-y 
readily  from  one  host  to  another,  and  in  this  way  contagion  comes  into 
operation.  The  Flea  that  lives  on  Man  {Pidex  irritans)  may  also  serve 
as  the  intermediary  of  the  same  Taenia. 

It  maybe  mentioned  that  the  discovery  of  Grassi  has  been  confirmed 

by  Sonsiuo.^ 

1  Grass!.  La  PiUce  del  Cane  (Pulex  serraticeps  Gervais)  e  rOrdinario  ospile  inter- 
medio  ddla  Tfvaia  cucumerina.  Nota  Preventiva.  Catania,  16  Gennaio,  188S.  — 
Grassi  and  Calandruccio.     Centralblatt  f.  Bacter.  u  Parasitkunde,  III.,  1888,  p.  174.  — 
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8.  Taenia  litterata  (Batsch). — This  Cestode  has  a  certain  resem- 
blance to  T.  canina  by  the  form  of  its  segments,  which  are  wider  in  the 
middle  than  at  the  ends.  It  is  slightly  transparent,  and  has  a  faint 
reddish  tint  along  the  middle  line.  But  it  is  entirely  different  in  its 
organization  to  the  T.  canina.  Its  average  length  is  -30  m.  to  -50  m., 
though  it  may  exceed  2-50  m.  The  head  is  -9  mm.  broad,  and  is 
destitute  of  rostellum  and  hooks  ;  its  four  suckers  are  large,  with  a 
very  wide  longitudinal  slit.  The  genital  pores  are  not  lateral,  and  are 
represented  by  two  small  openings,  situated  nearly  at  the  middle  of 
/j^  the  ventral  surface,  and  the  vulva  is  a  little  in  front 

\    /  of  the  male  orifice.^     The  genital  organs  appear  on 

the  middle  line  as  a  small  opaque  spot,  very  visible 
to  the  naked  eye,  and  which- — in  the  mature 
segments,  measuring  3  mm.  long,  and  2  mm.  broad — 
is  constituted  by  a  pyriform  vesicle,  situated  near  the 
posterior  border  ;  this  is  the  uterus,  filled  with  ovoid 
eggs  having  a  very  thin  double  envelope,  and  40  /a 
to  60  /x  long,  by  35  /x  to  43  /x  broad. 

This  Taenia  is  common  in  the  intestine  of  the 
Fox,  in  which  it  was  first  discovered,  and  described 
under  the  name  of  T.  litterata.  Eudolphi  gave  the 
designation  of  T.  canis  lagopodis  to  a  closely  allied 
form,  found  byAbilgaard  inthelsatis — Canis lagojnis. 


Fig.  227.— Cephalicextremity 
and  series  of  segments  of 
Tcenia  litterata  ;  magnified 
six  diameters. — Krabbe. 


FlG.22>.  I  _  ill  .xtremity 
of  Twnta  liUerata,  anterior 
aspect;  magnified  fifty -five 
diameters. 


Fig.    229.  —  Tamia   lit- 
terata.  — Kailliet. 

A,  mature  segment, 
magnified  six  diameters. 
B,  ova  ;  magnified  300 
diameters. 

Krabbe  has  attributed  to  this  Arctic  Fox  the  Taeniae  found  in  Dogs  in  Ice- 
land. Baillet — who  was  the  first  to  report  this  Tape-worm  in  the  Dog — 
named  it  T.  pscudo-cncnmerina,  because  of  its  resemblance  to  T.  cucit- 
mcrina.  Haraann  classes  with  T.  lincata  Goeze,  of  the  Wild  Cat,  a  very 
closely  related  species  expelled  by  a  domesticated  Dog.^  It  is  not  yet 
definitively  decided  whether  the  Cestode  of  the  Dog  named  T.  litterata 


Grassi.  Beitrdge  zur  Kenntniss  der  EntwicMiingscyclm  von  fun f  ParasHen  des  Htmdes 
.  .  .  Ibid.,  TV.,  1888,  p.  609.  —  Sonsino.  Richerche  sutjli  Ematozoi  dd  Cane  e  sul  Cicfo 
delta  Tamia  cucumerina.    Atti  della  Societa  Toscana  di  Scienze  Naturali.    Pisa,  X.,  1888. 

1  Zschokke.     Recherches  xur  la  Structure  dea  Cestodes.     Geneva,  1890,  p.  131. 

-  Hamann.  Tcenia  lineata  Goeze,  eine  Tanie  mil  Fliichemtandir/eii  Geschkchts- 
vffungen.     Zeitschr.  f.  Wiss.  Zoologie,  XLIL,  1885,  p.  718. 
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should  not  rather  be  designated  T.  Jincata,  so  intimately  allied  are  these 
forms — T.  canis  hujopodis,  T.  Uttcrata,  T.  lineata ;  but  they  should 
nevertheless  be  considered  as  distinct,  because  of  certain  peculiarities 
in  their  reproductive  organs,  which  have  been  so  carefully  studied  by 
Zschokke  and  Hamann.  The  presence  of  four  suckers  brings  these 
worms  towards  the  Taenia) ;  but  the  situation  of  the  genital  openings 
allies  them,  on  the  contrary,  to  the  Bothriocephales.  It  is  quite 
natui'al  to  associate  them  in  one  special  group,  and  Batsch  has  done 
so,  naming  them  Tien'ue  margarltifcri,  in  consequence  of  the  uterus 
being  flask-  or  pearl-shaped.  Hamann  has  proposed  to  form  a  genus  of 
them — rtycliophysn — a  name  based  on  the  aggregation  of  the  ova  in 
one  shell.  But  that  of  Mesocestoides  littcratus,  employed  by  Vaillant, 
has  the  preference.    All  these  Cestodes  are  unknown  in  their  cystic  form. 

The  eight  species  of  Taeniae,  a  summary  description  of  which  has 
just  been  given,  are  sometimes  difficult  to  distinguish  from  each  other — 
the  first  five  especially.  If  T.  Krahbel  be  excepted — because  it  is  not 
likely  to  be  observed  in  our  country,  as  it  has  its  origin  in  the  Eeindeer — 
an  exact  distinction  may  easily  be  arrived  at  by  referring  to  the  follow- 
ing table  : 

r230  n  to  260  n  long  ; 
genital  pore  very  sa- 
lient .         .         .         .  T.  serrata. 


Head 

armed. 

Genital 

pore 

marginal, 


single  \ 


I  Numerous 

proglottides. 

Strobila 

several 

centimetres 

long. 

Small 

hooks 

with 

gtiard 


bifid; 
hooks 


entire  ; 
large 
hooks 


136  (i  to  157  fi  long; 
genital  pore  not  very 
salient 

180  /t  to  220  /t  ;  length 
of  the  mature  seg- 
ments double  that  of 
their  width 

150  ft  to  170  /I  ;  length 
of  the  mature  seg- 
ments treble  their 
width 


T.  serialis. 


T.  marginata. 


ccenums 


3  or  4  segments  ;  some  millimetres  long 


T. 

T.  echinococcti" 


double  and  bilateral 


Head  tmarmed  :  sexual  orifices  on  the  ventral  surface  . 


T.  litferafa. 


The  Taeniae  are  extremely  frequent  in  Dogs,  and  autopsies  which  do 
not  furnish  some  are  almost  rare.  Of  84  Dogs  examined  by  Berthold 
and  Chauveau,^  with  the  object  of  ascertaining  this  frequency,  only 
two  bad  no  traces  of  Tape-worm. 

But  the  various  species  are  far  from  being  equally  distributed,  and 
the  variation  seems  to  pertain  to  countries. 

At  Lyons,  of  84  Dogs  examined  by  the  two  authorities  we  have  cited, 
23  furnished  Tcenia  serrata,  11  T.  marginata,  only  one  the  T.  coanurus,  6 
T.  echinococcus,  75  T.  canina,  and  7  T.  Uttcrata. 


^  Berthold  and  Chauveau.     Recherches  sur  les  Grands  Tenias  dii  Chien,  etc. 
de  Med.  Vet^rinaire  et  de  Zootechnie,  1879,  p.  296. 
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Zschokke,  at  Zurich,  examined  the  bodies  of  177  Dogs,  and  he 
found  61  of  them — or  34  per  cent. — the  host  of  Taeniae ;  of  these,  38 
had  T.  canina,  9  T.  marginata,  7  T.  ecMnococcus,  4  T.  serrata,  and  3 
T.  caniurus.^ 

In  Schone's  examination  of  an  average  of  100  Dogs,  he  noted  that 
43  harboured  T.  marginata  ;  40,  T.  canina;  24,  T.  serrata;  1,  6,  T. 
cceimrus.  Tcenia  serrata  was  most  frequent  in  sporting  Dogs  ;  T.  mar- 
ginata in  hntchevs'  and.  harness  Dogs ;  T.  canina  in  watch  Dogs;  and 
Sheep  Dogs  were  the  hosts  of  T.  coenurus — 7  per  cent, — T.  marginata, 
T.  serrata,  and  T.  canina ;  while  36  per  cent,  of  pleasure  Dogs  had 
T.  marginata  and  T.  canina,  and  16  per  cent.  T.  serrata. 

At  Copenhagen,  of  500  Dogs  of  all  sizes  and  ages  which  were  killed 
or  had  died  of  disease,  Krabbe  found  T.  serrata  in  only  1,  T.  marginata 
in  71,  T.  coenurus  in  5,  T.  echinococciis  in  2,  and  T.  canina  in  240. 

These  figures  show  the  generally  greater  frequency  of  T.  canina, 

which  we  have  also  found  to  be  the  case  at  Toulouse ;  then  comes as 

at  Lyons — T.  serrata;  T.  marginata  is  more  rare  there,  and  T.  coniurns 
is  still  rarer.  The  rarity  of  T.  serrata  is  also  remarked  at  Copenhagen, 
which  may  be  explained  by  the  fact  that  few  Eabbits  are  bred  there. 

The  frequency  of  Taeniae  is  also  related  to  that  of  the  Cystics  infest- 
ing Euminants  and  Eabbits.  According  to  Bertholus  and  Chauveau, 
the  '  gid  '  of  Sheep  is  altogether  exceptional  at  Lyons.  The  T.  litterata 
is  common  at  Toulouse,  and  in  certain  years  one-third  of  the  Do^^s 
examined  post-inortem  have  it. 

In  Iceland,  in  93  Dogs,  Krabbe  met  with  T.  marginata  in  75,  T. 
cojnurus  in  18,  T.  echinococciis  in  28,  T.  canina  in  57,  and  T.  litterata  in 
21.  The  abundance  of  the  first  three  species  in  that  island  is  owing  to 
the  large  number  of  Sheep  owned  by  the  inhabitants.  The  frequency 
of  T.  litterata  should  also  be  remarked;  but  that  of  T.  echinococcus  is 
the  most  important  circumstance  in  connection  with  this  question. 
The  number  of  Dogs  in  Iceland  is  very  considerable,  and  as  they  live 
in  the  most  promiscuous  manner  with  Man,  he  is  also  frequently 
affected  with  echinococcosis.  It  is  estimated  that  one-fortieth  to  one- 
fiftieth  of  the  human  population  is  the  proportion  of  those  who  pay 
tribute  to  the  disease ;  and  certainly  this  proportion  must  be  much 
greater  for  live  stock. 

Thomas-  has  also  remarked  on  the  frequency  of  T.  echinococcus  in 
Australia,  he  having  found  it  in  nearly  one  moiety  of  forty  Dogs  he 
examined ;  these  animals  had  been  fed  on  offal  from  slaughter-houses, 
or  on  refuse  flesh.  This  prevalence  of  Tape-worm  in  Dogs  is  related 
to  the  great  frequency  of  Echinococci  in  Man  and  the  domesticated 
animals  in  that  country. 

^  Zschokke.  Ueber  die  Schiidlichkeit  der  Finneii.  Schweizer-Archiv  fiir  Thier- 
heilkunde,  1887,  p.  265. 

-  J.  D.  Thomas.  Proceedings  of  the  Royal  Society,  No.  238,  June,  1885  ;  and  the 
Veterinary  Journal,  June,  1886,  p.  469. 
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Several  species  of  Taeniae  may  be  found  together  in  the  intestines  of 
the  same  Dog ;  for  it  is  sufScient  that  the  animal  should  have  eaten 
flesh  containing  the  various  Cystics  from  which  these  Tape-worms  are 
derived. 

The  number  of  individuals  by  which  each  of  these  Taenia  may  be 
represented  in  the  same  Dog  is  extremely  variable.  Bertholus  and 
Chauveau  have  found  1  to  64  for  T.  serrata,  1  to  7  for  T.  marginata, 
1  for  T.  ccenunis,  1  to  several  thousands  for  T.  echiiiococciis ,  1  to  more 
than  360  for  T.  canina,  and  1  to  more  than  300  for  T.  littcrata.  Krabbe 
has  also  often  met  with  T.  marginata  alone,  or  rarely  more  than  2  or  3 
specimens  of  it,  or  as  many  as  20,  and  in  one  instance  24 ;  the  number 
of  T.  ccenunis  was  usually  below  10,  often  above  it,  and  as  high  as  30 — 
in  two  instances  it  was  from  150  to  180 ;  that  of  T.  echinococcus  was 
always  considerable — sometimes  enormous  ;  while  T.  canina  was  often 
under  10,  but  in  the  majority  of  instances  it  was  much  more — as  high 
as  100,  sometimes  several  hundreds,  and  once  2;000 ;  and  there  were 
also,  ordinarily,  fewer  than  10  of  T.  littcrata,  though  in  some  cases 
there  were  more — sometimes  300  to  400. 

These  numbers,  in  general,  quite  agree  with  the  conditions  pertaining 
to  the  origin  of  these  Taeniae ;  for  T.  serrata  is  in  variable,  and  usually  in 
small  quantity,  as  is  also  the  Cysticcrcus  pisiformis  of  the  Eabbit's  peri- 
toneum, and  somewhat  in  the  same  proportions  ;  while  T.  marginata 
can  scarcely  be  otherwise  than  in  small  number,  as  but  few  examples 
of  Cijsticercus  tenuicoUis  are  found  in  the  peritoneum  of  one  Euminant. 
The  Camurus  cerebralis  having  numerous  scoleces  on  the  inner  surface  of 
the  bladder,  T.  ccenuriis  should  therefore  be  always  found  in  troops  ;  and 
the  divergence  between  the  induction  and  the  reality  may  be  explained 
by  the  circumstance,  that  the  majority  of  the  scoleces  are  already  dead 
when  the  heads  of  the  Sheep  which  had  been  affected  with  '  gid  '  are 
given  to  Dogs  to  eat.  The  large  number  of  T.  echinococcus  is  accounted 
for  by  the  multitude  of  scoleces  that  contain  the  Echinococci.  With 
regard  to  T.  canina,  its  numbers  should  be  as  large  as  the  intestinal 
colonies  are  old ;  because  then  the  chances  of  infestation  of  the  fur  by 
the  parasites  are  increased,  and,  consequently,  that  of  the  Dog  itself. 
Lastly,  nothing  can  be  said  as  to  the  T.  littcrata,  for  nothing  is  known 
as  to  its  larval  condition. 

Notwithstanding  their  extreme'  frequency,  the  Taeniae  most  frequently 
have  no  influence  on  the  health  of  the  Dog.  Sometimes,  nevertheless, 
by  their  accumulation,  and  by  the  intestinal  obstructions  or  invaginations 
they  cause,  colics  ensue,  or  symptoms  of  chronic  intestinal  catarrh  are 
manifested.  The  appetite  is  very  capricious,  and  passes  from  extreme 
voraciousness  to  absolute  inappetence.  Growth  is  checked  and  emacia- 
tion becomes  marked;  young  Dogs  are  often  uneasy,  the  tail  is  agitated, 
they  change  their  resting-place  every  minute,  and  appear  to  be  desirous 
of  biting  the  skin  of  the  abdomen.     Sometimes  they  drag  the  abdomen 
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along  the  ground,  utter  cries  or  howls,  are  restless,  run  here  and  there, 
and  even  have  epileptiform  seizures.  After  these  attacks,  they  remain 
dull  and  taciturn,  or  they  resume  their  liveliness  and  normal  state  until 
the  appearance  of  another  crisis ;  and  when  these  are  very  frequent, 
convulsions  set  in,  with  cataleptic  attacks,  a  gradual  sinking,  and  death 
may  result. 

The  existence  of  Tape-worm  is  readily  recognised,  in  nearly  every 
case,  by  the  presence  of  segments  or  joints  on  the  surface  of  the  faeces ; 
and  often  the  only  symptom  accompanying  this  indication  is  pruritus, 
due  to  the  presence  of  fragments  of  strobila  arrested  near  the  anus,  and 
which  compels  the  animal  to  rub  this  region  against  the  ground  in 
moving  along  in  an  attitude  altogether  peculiar  and  characteristic. 
Trasbot  states  that  many  troniasic  Dogs  also  rub  their  nose  against  the 
ground. 

The  nervous  symptoms  that  a  Dog  affected  with  teeuiasis  may  ex- 
hibit have  sometimes  a  certain  resemblance  to  those  of  rabies. ^  In 
1862,  Pillwax-  considered  the  T.  echiuococcus  as  capable  of  inducing 
rabiform  fits,  by  the  intestinal  pain  it  caused.  He  had  only  met  with 
that  parasite  on  three  occasions,  and  then  in  Dogs  which  had  been 
killed  as  rabid,  and  which,  at  their  autopsy,  showed  the  same  lesions 
as  those  observed  in  Dogs  really  rabid.  In  the  same  Dog  he  found 
millions  of  these  worms  entirely  covering  the  mucous  membrane  of  the 
small  intestine,  into  which  they  were  implanted  by  their  hooks,  and  so 
firmly  that  in  attempting  to  pull  them  off  the  strobila  was  usually 
removed,  but  the  head  remained.  Bollinger  has  published  a  similar 
observation  f  and  one  of  Leisering's'*  experiments  appears  to  confirm 
Pillwax's  opinion.  He  gave  a  Dog  a  large  quantity  of  Echinococci  taken 
from  the  liver  of  an  Ox.  Six  weeks  afterwards  this  animal  exhibited 
symptoms  of  rabies,  tendency  to  bite,  harsh  and  husky  voice,  refusal  of 
food  and  water,  dulness,  debility,  and  wasting ;  death  occurred  on  the 
fifth  day.  At  the  autopsy,  the  small  intestine  was  observed  to  be  much 
congested,  and  every  part  of  the  mucous  membrane  was  covered  with 
an  immense  number  of  Tape-worms.  But  this  experiment  is  not  reli- 
able, as  nothing  is  said  with  regard  to  the  antecedents  of  the  Dog,  and 
proof-tests  of  inoculation  were  not  made — no  more  than  in  Pillwax's 
cases — in  order  to  ascertain  whether  there  was  merely  a  coincidence 

^  Gcuze  has  drawn  attention  to  the  case  of  a  dog  infested  by  Taenia,  and  which,  for 
several  months,  ceased  altogether  to  bark.  With  the  expulsion  of  the  Helminths,  the 
voice  was  restored.  Similar  instances  have  been  recorded  in  man.  Lichtenstein  has 
seen  a  boy,  six  years  old,  who,  after  having  spoken  quite  perfectlj',  suddenlj'  began  to 
stammer,  then  became  completely  aphasic.  The  administration  of  santonin  caused  the 
expulsion  of  numerous  Ascarides,  and  the  return  of  normal  speech  (Revue  des  Sc.  Medi- 
cales,  XXV.,  1885,  p.  611). 

-  Pillwax.  Tiddskrift  for  Veterinairer,  Copenhagen,  1862,  4th  part ;  and  Journ.  de 
Med.  Veterinaire  de  Lyon,  1863,  p.  370. 

^  Bollinger.  Deutsche  Zeitschrift  f.  Thiermed.  u.  Vergl.  Pathologie,  1877  ;  and  II 
Medico  Veterinario,  1877,  p.  390. 

•*  Leisering.  Bericht  de  Dresde,  1864,  p.  29  ;  and  .Journ.  de  Med.  Veter.  de  Lyon, 
1866,  p.  376. 
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between  the  worms  and  true  rabies ;  because  similar  symptoms  were 
not  noted  in  the  numerous  experiments  made  by  various  authoi'ities,  in 
the  development  of  T.  cckinococciis  by  the  ingestion  of  Echinococci. 

The  facts  collected  by  Cagny  and  Benjamin^  are  more  conclusive, 
and  do  not  concern  T.  cchinococcus  alone,  but  all  the  large  Tape- 
worms without  distinction  of  species.  The  physiognomy,  and  the  agitated 
condition  of  the  Dogs,  certainly  resembled  rabies,  as  well  as  the  desire 
to  bite  either  people,  straw,  or  other  matters ;  but  one  was  cured  by 
the  administration  of  a  vermifuge,  and  at  the  autopsies  of  two  others 
the  intestines  were  discovered  full  of  bundles  of  Tape-worms.  And  it 
is  well  known  in  human  medicine,  as  well  as  that  of  animals,  that 
lesions  of  the  stomach  or  intestines  may  be  betrayed  by  different  kinds 
of  vertigo  ;  but  investigations  are  required  in  this  direction  to  establish 
the  reality  of  the  relations  between  rabies  and  tocniasis.  An  observation 
by  Cadeac — mentioned  below — is  very  demonstrative  in  this  respect. 

"Waldteufel  has  also  published  an  interesting  case  of  a  Dog  affected 
with  a  serious  helminthiasic  cachexia — due  to  Ascarides  and  the  Tcenia 
cuenurus — the  animal  also  being  affected  with  a  circling-round  move- 
ment {viouvevient  de  manege)  and  rabiform  vertigo.  The  disappearance 
of  these  symptoms  coincided  with  the  evacuation  of  a  mass  of  intestinal 
parasites. 2 

The  autopsies  of  Dogs  attacked  with  toeniasis,  generally  only  show 
the  parasites  lodged  in  the  small  intestine.  According  to  the  time 
that  has  elapsed  since  death,  they  may  have  wandered  more  or  less 
beyond  this,  and  in  small  numbers,  into  the  stomach  or  large  intestine. 
Krabbe  has  always  met  with  the  T.  ccenurus,  caniua,  and  littcrata  in 
the  posterior  moiety  of  the  small  intestine,  and  T.  echinococcus  in  the 
anterior  moiety.     We  have  made  the  same  observation. 

Inflammation  of  the  mucous  membrane,  croupal  enteritis  (Eberth), 
invaginations,  and  obstructions  by  coils  of  Tape-worms,  may  be  dis- 
covered ;  but  it  is  altogether  exceptional  to  find  perforation  of  the 
intestinal  wall,  though  cases  reported  by  Schiefferdecker,  Cadeac,  and 
Lahogue^  demonstrate  the  possibility  of  this  lesion  taking  place. 

The  first  of  these  authorities  found  a  prodigious  quantity  of  T.  canina 
in  the  small  intestine  of  a  Dog.  There  was  considerable  hypertrophy 
of  the  papilla)  of  the  small  intestine — which  was  very  hypertemic — and 
more  than  four  or  five  times  the  size  of  normal  papilltp.  In  the  layer 
of  Lieberkiibn's  glands  were  kinds  of  tunnels  running  parallel  to  the 
axis  of  the  intestine,  which  contained  segments  of  Ttenitc  3  mm.  to 
6  mm.  long,  and  2  mm.  to  3  mm.  broad;  each  gallery  held  two  or 
three  parasites,  but  most  frequently  only  one.  The  walls  of  these 
tunnels  were  formed  by  the  normal  glands  of  Lieberkiihn,  their  floor 

^  Cagny.     Recueil  de  Med.  V^terinaire,  187;j,  p.  471.  —  Benjamin,  Ibid.,  p.  1010. 

-  Waldteufel.     Recueil  de  M(5d.  V^terinaire,  1888,  p.  315. 

•'  Schiefferdecker.  Arch.  f.  Path.  Anat.  und  Physiologic,  LVII.,  p.  475  ;  and  Revue 
des  Sciences  Medicales,  VI.,  1875,  p.  84.  —  Cadeac.  Revue  Vet(?rinaire,  1888,  p.  160. 
—  Lahogue.     Recueil  de  Med.  Veterinaire,  1888,  p.  650. 
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by  widened  and  curved  glands,  and  their  roof  by  hypertrophied  papillae 
fused  together  as  a  consequence  of  shedding  of  their  epithelium. 

At  the  autopsy  of  a  Dog  which  had  been  killed  after  exhibiting 
the  physiognomy  of  rabies,  Cadeac  found  two  TcEniie — T.  serrata — 
placed,  one  in  the  non-inflamed  peritoneum,  the  other  fixed  in  a  per- 
foration of  the  small  intestine,  its  anterior  extremity  floating  in  the 
abdominal  cavity — the  worm  being  retained  in  the  intestine  by  the 
proglottis,  which  could  not  pass  through  the  opening.  The  fistulous 
perforation  was  infundibuliform  at  its  intestinal  orifice,  and  salient  at 
its  peritoneal  opening,  its  walls  being  formed  of  embryonic  tissue  at 
least  some  days  old.  Inoculation  of  a  Eabbit  with  the  medulla 
oblongata  of  the  Dog  had  no  result,  showing  that  it  had  not  been  a 
case  of  true  rabies. 

An  anaemic  Dog  having  been  killed  under  suspicion  of  rabies,  Lahogue 
found  in  its  small  intestine  a  considerable  quantity  of  T.  serrata,  and  in 
the  duodenum  three  small  perforations  surrounded  by  an  inflammatory 
ring,  in  each  of  which  was  fixed  a  Tape- worm,  floating  by  its  free 
portion  in  the  peritoneal  cavity. 

Caparini  attributed  to  the  presence  of  numerous  T.  ccuiina,  a  violent 
attack  of  enteritis  in  a  Dog  which  had  previously  ingested  Echinococci; 
but  there  is  nothing  here  to  prove  the  obnoxious  influence  of  the 
Tcenite.i 

The  Tape-worms  are  not,  therefore,  absolutely  free  from  incon- 
venience to  the  Dog,  and  it  is  advisable  to  free  that  animal  from 
them,  in  order  to  prevent  accidents  which  they  might  occasion  ;  and 
this  is  the  more  to  be  urged  in  view  of  the  possible  infestation  of  Man 
and  the  domesticated  herbivora  by  the  Cystics  issuing  from  these 
Taeniae.  This  recommendation  is  particularly  applicable  to  Sheep 
Dogs  that  go  among  grazing  flocks,  and  to  those  which — rare  in  our 
country — live  in  such  close  companionship  with  Man,  that  the  pro- 
glottides expelled  along  with  their  excrements  may  not  contaminate 
the  water  he  consumes. 

The  administration  of  a  tcfiniafuge  should  be  prepared  for  by  a  fast 
for  twenty-four  hours ;  enemas  may  also  be  useful. 

Many  tacniafuges  have  been  proposed  and  employed. 

The  acithereal  extract  of  male  shield-fern  is  certainly  one  of  the  best, 
and  2  to  8  grammes  in  capsule  or  pill  produce  a  prompt  result.  Trasbot 
states  that  remarkable  effects  are  obtained  by  mixing  the  extract  and 
the  tincture — 2  to  8  grammes  and  18  to  40  grammes.  But  this  pre- 
paration has  the  inconvenience  of  being  very  irritating  to  the  intestine, 
and  to  require  the  addition  of  a  large  proportion  of  some  excipient. 
An  excellent  mode  of  administration  is  that  practised  at  the  Toulouse 
clinic ;  the  dose  varies  according  to  the  weight  of  the  animal — about 
15  grammes  for  a  Setter — and  is  mixed  with  a  quantity  of  castor-oil,  which 
is  also  proportionate  to  the  weight  of  the  Dog.  The  evacuation  of  the 
Tape-worms  is  almost  certain,  and  often  takes  place  within  an  hour 
after  the  remedy  has  been  administered. 

Trasbot  also  recommends  birch-seeds  {graine  cle  bouleau),  given  in 
1  Caparini.     Revue  Veterinaire,  1887,  p.  83. 
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milk  for  four  or  five  days,  in  doses  of  10  to  50  grammes,  as  an  excel- 
lent and  perfectly  safe  agent. 

The  English  more  particularly  employ  calomel  in  doses  of  -25  to  1 
gramme,  in  a  spoonful  of  syrup.  Delabere-Blaine  recommends  oil  of 
turpentine,  2  to  4  grammes,  given  in  yolk  of  egg  for  some  days. 

Kousso  is  particularly  serviceable.  It  is  given  in  doses  of  10  to  30 
grammes,  the  flowers  being  pulverized,  and  mixed  with  35  grammes  of 
sugar  in  some  spoonsful  of  infusion  of  tilleul ;  or  the  leaves  are  infused 
for  a  quarter  of  an  hour  in  one-fourth  of  a  litre  of  tepid  water,  and  the 
whole  is  administered  when  the  animal  is  fasting.  An  effect  is  pro- 
duced in  about  two  or  three  hours. 

Pomegranate  bark  is  also  efficacious,  employed  in  doses  of  50  to  150 
grammes  in  decoction  with  750  grammes  of  water,  reduced  to  500 
grammes.  Three  doses  of  this  are  given  at  intervals  of  an  hour.  The 
fresh  root  is  to  be  preferred,  as  being  more  certain.  Treatment  is  com- 
pleted by  the  administration  of  a  purgative — 30  grammes  of  castor-oil 
— three  hours  after  the  last  dose. 

For  twenty  years  kamala  has  held  an  important  place  among  tunnia- 
fuges,  and  it  is  also  a  purgative.  It  is  given  in  5  to  10  grammes  in  pill, 
and  it  may  be  useful  to  repeat  the  dose  two  or  three  days  after.  The 
seeds  or  nut  of  areca  catechu  in  powder  are  a  good  ta^niafuge  for  the 
Dog.  They  should  not  have  been  gathered  for  more  than  a  year. 
They  are  given  in  doses  of  5  to  10  grammes,  mixed  with  butter  in  the 
form  of  pills.  The  Taeniae  are  ejected  in  a  few  hours  afterwards — 
rarely  longer  than  18  hours  ;  but  if  no  effect  is  produced  in  about  2 
hours,  the  action  of  the  drug  may  be  expedited  by  a  dose  of  castor-oil- 
Areca-nut  has  the  inconvenience  of  being  often  vomited  by  the  Dog. 

Delamotte  has  constantly  obtained  expulsion  of  Tape-worms  by  the 
employment  of  sulphuret  of  calcium,  in  doses  of  1  to  5  grammes  for 
young  Dogs,  3  to  5  for  adults.  A  purge  of  castor-oil  is  given  an  hour 
afterwards. 

(I  am  not  aware  that  calomel  is  much  resorted  to  as  a  tieniafuge  in 
England.  Powdered  areca-nut  is  perhaps  the  most  employed,  in  doses 
of  15  grains  to  2  drachms — about  2  grains  for  every  pound  of  the  Dog's 
weight — mixed  in  soup,  mucilage,  the  ordinary  food,  or,  best  of  all, 
milk.  Previous  to  the  administration,  the  bowels  should  be  emptied  by 
giving  a  simple  laxative,  and  then  the  animal  should  be  kept  without  food 
for  several  hours.  Sometimes  the  areca-nut  powder  is  combined  with 
10  to  15  minims  of  male  shield-fern  extract,  and  this  is  said  to  be  the 
most  effectual  remedy  for  Tape-worm  in  Dogs.  If  the  parasites  are 
not  removed,  a  second  dose  of  the  mixture  is  advisable  several  days 
later,  when,  should  the  results  be  still  unsatisfactory,  the  animal  strong, 
and  the  bowels  not  much  relaxed,  a  modeiate  dose  of  castor-oil  and 
turpentine  will  sometimes  bring  away  worms  that  were  previously 
immovable. — Dun.) 
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Bothriocephales. — The  best  known  of  this  species  is  the  Bothrio- 
cephalus  latus  (Bremser— Figs.  150  to  152,  230  to  233).  It  is  a 
worm  usually  2  m.  to  7  m.  long,  but  it  may  reach  20  m.  It  is  of  a 
grayish  tint.  The  head  is  oblong,  lanceolated,  and  unarmed,  and  is 
furrowed  for  nearly  its  entire  length  by  two  lateral  slits — or  hothridia> 
— that  play  the  part  of  suckers.  The  neck  is  scarcely  marked,  and 
the  first  segments  are  barely 
visible,  but  those  that  follow 
are  soon  distinguished  by  their 
length,  which  goes  on  increasing 
— though  it  is  always  less  than 
their  breadth,  which  gradually 
attains  2  cm.,  while  the  length 
never  exceeds  4  mm.  to  5  mm. 

When  they  have  reached 
complete  maturity,  they  lose 
their  bi-eadth,  and  the  strobila 
with  them  ;  at  the  same  time, 
they  diminish  in  length  —  a 
modification  which  is  due  to 
atrophy  of  the  genital  organs, 
and  their  depletion  by  ovula- 
tion. In  fact,  the  segments  of 
the  Bothriocephalus  do  not 
separate  from  the  chain  like 
those  of  the  Taeniae,  to  throw 
off  their  eggs  by  rupture  of  the 
tissues.  Tiiei-e  is  a  real  ovu- 
lation through  an  opening 
situated  near  the  middle  of  the 
ventral  surface.  In  front  of 
this  is  seen  a  small  tubercle, 
on  the  summit  of  which  is 
pierced  the  male  and,  imme- 
diately behind  it,  the  female 
opening.  The  eggs  are  ovoid, 
operculated,  and  68  /x  to  71  /x 
long,  by  44  /x  to  45  /x  broad. 
The  embryo  is  only  developed 
after  the  egg  is  laid ;  it  is 
hatched  in  water  during  several 
months.  It  is  globular,  covered 
with  a  ciliated  envelope,  from 
which  it  issues  by  a  rupture 
it  makes,  and  then  appears  with  all  the  characteristics  of  a  hexacan- 
thous  embryo  of  the  Taeniae. 

During  its  intestinal  existence,  the  Bothriocephalus  throws  off,  from 
time  to  time,  fragments  of  various  lengths,  which  are  nearly  empty  of 
eggs,  and  are  more  or  less  shrivelled  and  twisted. 

This  species  more  particularly  infests  Man,  chiefly  in  the  lake  districts 
of  French  Switzerland,  in  the  North  of  Italy ;  on  the  shores  of  the 
Baltic,  Finland,  and  Sweden ;  in  a  small  portion  of  Poland ;  in 
Denmark  ;  and  in  Greenland  ;  and  it  has  also  been  observed  here  and 
there  in  every  European  country.    (Switzerland  and  the  Baltic  province- 


Fig.  230. 


-Portion  of  a  Bothriocephalm  latus. 
— After  Leiickart. 
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of  Russia  appear  to  be  the  countries  in  which  this  worm  is  most 
frequently  observed  in  Man ;  and  in  these  much  fish,  caught  in  the 
great  freshwater  lakes,  is  eaten.  It  seems  to  be  extremely  rare  in  the 
United  Kingdom,  and  in  countries  beyond  Europe  where  there  are 
similar  lakes — as  on  the  American  continent.     Dr.  Driven,  of  Lyons, 


Fig.  231.— Diagram  of  a 


?gment  of  the    Bothriocejihalns  kdm,  seen  on  the  ventral 
surface. 


V,  vessel ;  n,  nerve  ;  tt,  testicles  ;  sp,  spermiduct  or  vas  deferens  ;  op,  orifice  of  the 
penis  ;  vo,  ovary  ;  pv,  pavilion  ;  mt,  uterus  ;  om,  opening  of  the  uterus  ;  vt,  vitellogenous 
follicles  ;  do,  vitelloduct ;  vg,  vagina  ;  org,  opening  of  the  vagina. 


who  has  recently  written  on  intestinal  worms,  observes  that  the  spread 

of  the  parasite  beyond  its  two  favourite  localities  has  been  noted  by 

several  recent  authorities.     In  1883  and  in  1890,  Dr.  Drivon  himself 

observed   a   case   in   Lyons.     In   the 

first  case,  the  patient  had  never  been 

to    Switzerland,   and    had    not    gone 

further  from  Lyons  than   Macon   for 

years.     A  specimen  of  Tccnia  saginata 

was    passed    by    the    same    patient. 

In    Dr.    Drivon's    second     case,    the 

patient  had  never  been  further  than 

Vienne  on  the  Rhone.     The  Bothrio- 

cephalus    has    been   observed  within 


¥iG.  2^2.— Ova,  oi  the  Bothriocephahis  latuii.—     Fig.    233.  — Ciliated    embryo    of    the 
Laboulbene.*  Bothriocephalus  latua. — Leiickart. 

*  A,  seen  in  glycerine  ;  B,  seen  after  being  acted  upon  by  sulphuric  acid,  which  renders 
the  operculum  apparent. 

the  last  twenty  years  in  Paris,  Vincennes,  St.  Malo,  Utrecht,  Piedmont, 
Milan,  and  Bavaria.  The  Lake  of  Staruberg,  which  supplies  fish  to 
Munich,  seems  to  have  become  infected  about  1879,  by  tourists  who 
had  resided  for  some  time  near  the  Lake  of  Geneva.     On  the  other 
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hand,  the  parasite  is  becoming  rarer  in  Switzerland.  Not  many  years 
ago  it  used  to  be  said,  that  no  good  citizen  of  Geneva  was  without  his 
Tape-worm ;  and  a  distinguished  authority  was  the  '  host '  of  several 
samples  of  the  Bothriocephalus,  very  shortly  after  he  became  the  guest 
of  that  city.  The  same  authority,  revisiting  Geneva  a  few  years  ago, 
had  great  difficulty  in  procuring  a  single  specimen  of  the  Bothriocephalus 
for  purposes  of  experiment.  The  explanation  of  the  welcome  disappear- 
ance of  the  pai'asite  from  Geneva  is  by  no  means  clear.  The  larva 
appears  to  choose  by  preference  the  Pike,  Turbot,  and  Perch,  but  it  has 
been  found  in  Tench,  Grayling,  and  other  fishes.  All  those  animals 
live  in  British  waters. i) 

The  history  of  its  development  is  still  incomplete.  For  a  long  time,  the 
opinion  most  general  was  that  the  Bothriocephalus  must  pass  through  an 
intermediate  host,  which  was  a  fish.  The  persevering  researches  of  Braun 
confirmed  this  opinion  ;  for  he  found  the  Pike  and  Burbot  to  have 
their  intestines,  muscles,  and  different  tissues  infested  wdth  agamous 
Bothriocephales — Plcrocerco'idcs — always  destitute  of  an  adventitious 
capsule,  with  an  invaginated  head,  and  without  a  posterior  appendage. 
In  feeding  Dogs  and  Cats  with  these  larvie,  and  keeping  them  away 
entirely  from  any  other  cause  of  infection,  Braun  has  always  found 
the  Bothriocephalus  latus  in  these  animals.  Parona  and  Zschokke  have, 
in  their  turn,  remarked  the  presence  of  these  larvie  in  the  Pike,  Burbot, 
Char,  Grayling,  common  Trout,  and  the  Fera.  Parona,  Ferrara, 
Grassi  and  Eovalli  have  experimentally  demonstrated  the  transfor- 
mation of  these  larvae  into  Bothriocephales,  in  the  intestine  of 
the  Dog  and  Man. 2 

The  Bothriocephalus  latus  has  also  been  found  in  the  Dog,  exclusive 
of  experimental  conditions.  Linne  and  Pallas  had  already  noted  this, 
and  their  observation  was  confirmed  by  Von  Siebold,  Krabbe,  Perroncito, 
and  Braun.  According  to  Parona,  this  worm  is  not  rare  in  Dogs  in 
Northern  Italy,  and  it  was  doubtless  two  specimens  of  it  which 
were  described  by  Generali  in  1878,  as  are  also  those  exhibited  in  the 
Turin  Museum,  and  which  were  found  by  Perosino  ;  as  well  as  that, 
2  m.  long,  met  with  by  Bassi  of  Turin,  and  which  Ercolani  named 
Botlirioccphalus  canis.  This  Cestode  has  also  been  discovered  by 
Megnin,  at  Vincennes,  in  a  Dog.-^ 

Diesing  considers — but  probably  wrongly — the  Bothriocephalus  found 
in  the  Dog  by  Yon  Siebold  as  belonging  to  the  same  species — B. 
serratus — as  that  discovered  in  Brazil  by  Natterer  in  the  small  intestine 
of  the  Pampas  Fox  {Caiiis  Azara'). 

Bothriocephalus  COrdatUS  (Leuck.). — The  maximum  length  of  this 
worm  is  1-15  m.  ;  but  it  usually  has  not  more  than  about  400  segments. 
The  head  is  short,  broad,  flattened  laterally,  and  has  a  deep  bothridos 
on  each  surface,  dorsal  and  ventral.  No  neck.  Segments  rapidly 
widening,  the  mature  ones  being  3  cm.  from  the  head,  and  3  cm. 
beyond  this  they  attain  their  greatest  width,  which  is  from  7  mm.  to 
8  mm.     The  calcareous  corpuscles  are  very  numerous. 

This  species  is  special  to  Greenland,  and  has  been  only  once  found 

(1  Drivon.     Lyon  Medical,  1891  ;  and  British  Medical  .Journal,  Oct.  10,  1891.) 

-  Railliet.     Jievue  tie  Parasilolo</ie.     Recueil  de  Med.  Veterinaire,  1888,  p.  341 ;  1889, 

p.  120. 

^  Megnin.     De  la  presence  (Vun  Bothriocephalus  latus  (Bremser)  chez  tin  Chieii  de  six 

Mais,  Tie  et  eleve  a  Vincennes.    Comp.  Rend,  de  la  Soc.  de  Biologie,  1883,  p.  308. 
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Fig.  234.— Head  of  the 
Bothriocephalufi  cor- 
da/iis,  seen  in  front 
and  in  profile.  — 
Leuckart. 


in  Man  ;  but  in  that  country  it  is  frequent  in  the  Dog,  one  animal  some- 
times being  the  host  of  several  specimens.  Olrik  has  collected 
twenty  from  six  Dogs,  and  Pfaff  twenty-four  in  three  others.  Pfaff 
has  also  found  the  worm  in  a  Seal  (riioca  harhata),  and  Zimmer  has 
met  with  it  in  a  Walrus.  The  presence  of  this  Cestode  in  Mammalia 
%Yhich  are  essentially  ichthyophagous,  demonstrates  that  its  larval  stage 
is  passed  in  a  fish. 

Bothriocephalus  fuscus  (Krabbe). — A  worm  measuring  1  cm.  to 
80  cm.  long.  Head  compressed  and  lanceolated.  First  segments 
scarcely  visible,  and  appearing  at  some  distance  from  the  head  or 
immediately  behind  it.  Their  breadth  increases  regularly  from  -5  mm. 
to  5  mm.,  then  it  diminishes,  the  segments  be- 
coming longer  —  often  longer  than  broad.  The 
uterus  appears  in  their  centre  as  a  dark-blue  spot, 
the  colour  being  due  to  the  eggs  it  contains. 
There  ai'e  no  calcareous  corpuscles. 

Krabbe  has  found  this  worm  in  the  intestine  of 
two  Dogs  in  Iceland.  In  one  Dog  there  were  22 
worms  of  different  sizes. 

The    same   authority   has   given  the   names  of 
Bothr.  reticuhttm  and  liotlir.  dubius  to  two  forms 
that  he  also  discovered  in  Dogs,  and  which  ap- 
peared to  be  so  closely  related  to  B.   fiiscua  that 
he  hesitated  to  separate  them  from  it. 
Tkematodes. — Two   species   of   Trematodes — a  Hemistoma  and    a 
Distoma,   both   very  rare — have  been   found  in  the  intestine  of   the 
Dog. 

Hemistoma  alatum  (Goeze). — The  length  of  this  worm  is  3  mm.  to 
6  mm.,  the  colour  is  dirty-white  ;  the  anterior  part  is 

6  dilated  in  a  heart-shaped  manner,  and  formed  as  if 

I^^M  i^  ^^^^  ^  ^^"•'^  of  horn  on  each  side.     It  is  common 

^^^™  in  the  Fox  and  Wolf,  and  has  been  found  in  the 

Dog  by   Creplin  and  Schone.     The  latter  has  only 
met  with  it  in  draught  Dogs — 5"5  per  cent. 

Distoma  echinatum  (Zeder). — Body  red  or  rosy 
in  colour,  4  mm.  to  15  mm.  long,  and  seven  times 
narrower,  lanceolated,  flat,  prolonged  in  front  by  a 
narrow  and  very  short  neck,  terminated  by  a  head 
or  reniform  dilatation,  notched  below,  and  sur- 
rounded by  straight  spines  over  all  the  remainder 
of  its  contour.  Integument  studded  by  small  spines 
or  sharp  lamella-  on  the  anterior  part,  and  by  obtuse 
lamellae  on  the  posterior  part.  Ventral  sucker  three 
or  four  times  broader  than  the  oral  one.  Ova  of  a 
brownish-yellow  hue,  94  /x  to  110  /x  long,  and  75  /x 
broad  (Dujardin). 
This  species,  which  is  somewhat  common  in  the  intestine  of  domestic 
Ducks  and  other  aquatic  Birds,  has  been  found  by  Generali^  in  the 
duodenum  of  a  Dog ;  the  intestine  was  very  inflamed,  and  dotted  by  a 
great  number  of  yellowish-gray  spots.  This  Distoma  is  interesting, 
because  of  the  complete  researches  of  which  it  has  been  the  object  on 
the  part  of  several  experimentalists,  especially  Pagenstecher,  and  more 


Fig.  235  .—  Hemi- 
stoma  alatum; 
natural  size  and 
masjnififcd.  — 
Gurlt. 


General!.     Lo  Spallanzani,  Modena,  1881  ;  and  Archives  Veterinaires,  1882,  p.  70. 
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especially  Ercolani.     Eailliet  has  given  a  rhiimc  of  these  investigations, 
from  which  we  learn  the  following  history  : 

The  larval  forms  of  the  Distoma  echinatum  are  those  most  commonly 


Fig.  236. — Phases  of  evolution  of  the  Didoma  echinatum  in  the  intestine  of  the  Duck. 

1,  redia  containing  free  and  encysted  cercariae  ;  2,  multiplication  of  the  redia  by 
fission;  Z,  Ctrcaria  erhiiinfa  encysted,  from  the  heait  of  the  viviparous  Paludine  ; 
4,  the  same  liberated  from  its  cyst;  5,  one  of  the  small-tailed  forni.s  of  the  same  cercaria; 
6,  one  of  its  large  forms  ;  7,  Distoma  echinatum,  developed  in  the  intestine  of  the  brown 
Rat  ;  8,  the  same  developed  in  the  intestine  of  the  Duck. 

observed  in  aquatic  molluscs,  and  especially  in  the  lymnaca?;  planorbes, 
and  paludime.  They  are  met  with  in  very  diverse  organs,  and  in  these 
conditions  their  characters  are  so  variable  as  to  lead  to  the  belief  that 
there  ai-e  several  specifically  distinct  forms.     Such  is  the  origin  of  the 
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Cercaria  echinatoidcs  Fil. — identical  with  C.  echini/era  La  Val — and  of 
C.  spinifcra  La  Val.  The  germinal  sacs  of  this  species  are  the  rediae 
(Fig.  236,  No.  1),  which  develop  by  gemmation  in  their  interior  from 
other  redioD  or  cercariie,  and  are  even  sometimes  reproduced  by  external 
budding  or  by  fission  (No.  2).  Leuckart,^  however,  rather  suspects  the 
correctness  of  this  observation  of  Ercolani  relative  to  the  multipUca- 
tion  of  the  redia  by  budding  or  by  division.  The  rediuc  vary  much  in 
their  shape,  as  do  also  the  cercariaj  that  they  have  formed— at  least, 
those  that  are  free,  though  they  resemble  them  as  soon  as  they  are 
encysted.  In  certain  cases  these  cercarite  quit  the  body  of  the  Mollusc 
which  harboured  the  redia,  to  become  encysted  in  the  skin  or  around 
the  heart  of  paludines,  while  in  other  instances  they  encyst  themselves 
as  soon  as  they  leave  the  redia,  or  even  in  its  interior  (No.  1).  In 
administering  these  encysted  cercariaj  to  cold-blooded  animals — Frogs, 
Toads,  or  Snakes — no    result  is  obtained ;    on  the  contrary,  they  are 


Fig.  ■2:i7.  —  Avra)'ls  myntax  of  the  Cat.  — Kailliet. 

A,  male,  and  B,  female  ;  natural  size,  lateral  view.    C,   anterior  extremity,  magnifiec], 

and  seen  in  front,  to  show  the  lateral  wingd  ;  D,  seen  in  profile. 

transformed  into  Distomes  when  they  are  ingested  by  w^arm-blooded 
animals.  The  experiments  of  Ercolani  were  more  particularly  made 
on  Ducks,  and  in  these  creatures  the  later  forms  of  the  cercaria 
above  indicated  all  yielded  the  Distoma  echinatuvi.  With  Sparrows, 
Mice,  Eats,  Moles  and  Dogs,  the  same  Distoma  has  been  obtained  ; 
but  with  very  remarkable  morphological  variations  (Nos.  7,  8).  Van 
Beneden  was  probably  in  error  in  classing  Cercaria  Brunnca  Dies,  with 
the  cercaria)  by  which  he  had  obtained  the  transformation  into  V. 
echinatum  in  the  intestine  of  the  Duck.- 


Nematodes. — Ascaris  marginata  (Eud. ). — This  species  is  considered 
at  present,  by  the  majority  of  helminthologists,  as  a  mere  variety  of  the 
A.  mystax  of  the  Cat,  from  which  it  is  scarcely  different  except  in  being 
a  little  larger. 

The  body  is  white  or  reddish ;  head  usually  curved,  and  provided 

1  Leuckart.     Die  Paraslten  dcs  Menschen,  2nd  edition,  I.,  '2nd  part,  18S9,  p.  lOG. 
-  Van  Beneden.     Memoire  nur  les  Vers  hitestinaux,  Paris,  1861,  p.  90. 
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with  two  membranous  lateral  wings,  broader  behind  than  in  front,  and 
which  cause  it  to  look  like  an  arrow-head.  Each  of  the  three  lips  has 
a  salient  papilla.  Male,  5  cm.  to  10  cm.  long;  tail  curved,  having  two 
small  membranous  lateral  wings,  and  26  papilla  on  each  side,  two  of" 
which  are  post-anal.  Female,  9  cm.  to  12  cm.  long  ;  obtuse  tail,  vulva, 
situated  towards  the  anterior  quarter  of  the  body.  Ova  almost  globular,, 
and  75  //.  to  80  /x  in  diameter. 

These  worms  are  more  especially  frequent  in  young  Dogs,  which 
may  be  infested  with  them  at  three  or  four  weeks  old,  and  even  earlier, 
according  to  Hering ;  but  it  is  towards  two  or  three  months  that  they 
are  most  abundant.  In  500  Dogs  examined  by  Krabbe  at  Copenhagen, 
122 — or  24  per  cent. — had  them  ;  Schone  carried  this  proportion  to  37 
per  cent.  They  inhabit  the  small  intestine,  and  frequently  the  stomach, 
causing  the  vomition  of  glairy  matter,  in  which  they  are  found.  Their 
presence  is  indicated  by  the  same  signs  as  those  of  the  Taeniae — emacia- 
tion, unthrifty  coat,  enlarged  abdomen,  irregular  appetite,  sometimes 
symptoms  of  epilepsy  or  rabiform  trouble,  colics,  and  constipation  or 
diarrhoea.  In  collecting  in  masses  in  the  intestine,  they  may  cause 
complete  obstruction,  arrest  the  course  of  the  alimentary  matters,  and 
induce  invagination  and  fatal  colic. 

At  the  autopsy  of  Dogs  which  have  succumbed  to  the  disorders 
caused  by  the  Ascarides,  the  intestinal  mucous  membrane  is  tumefied 
and  catarrhal,  and  shows  numerous  small,  round,  black  points,  in  the 
centre  of  which  is  an  ulcerous  depression  surrounded  by  a  salient  zone ; 
and  an  intense  haemorrhagic  enteritis,  with  fissures  and  excavations 
having  ulcerated  borders — the  process  involving  all  the  coats  of  the 
intestine — has  also  been  observed  (Friedberger  and  Frohner). 

The  observations  and  experiments  of  Hering  and  Megnin  lead  to  the 
belief  that — contrary  to  the  hypothesis  of  Linstow — the  Ascarides,  and 
particularly  those  of  the  Dog  and  Cat,  have  no  intermediate  host,  and 
are  directly  developed.  This  conclusion  is  strongly  fortified  by  the 
experiments  of  Grassi.^ 

Against  the  Ascarides  of  the  Dog,  the  various  remedies  recommended 
for  Taei:ii»  may  be  employed.  Areca-nut  is  particularly  useful,  though 
santonin  is  most  frequently  employed  in  2  to  3  centigramme  doses, 
given  in  milk.  Ziirn  also  recommends  benzine — 1  to  7  grammes — in 
pills  or  in  oil.  (Santonin,  conjoined  with  extract  of  male  shield-fern, 
repeated  twice  a  week,  and  followed  by  a  laxative,  is  the  treatment 
generally  advised  in  England.) 

Oxyuris  vermicularis  (Brems.). — Ziirn  states  that  this  parasite  of 
the  human  intestine  may  be  exceptionally  found  in  the  Dog.    The  male 

1  Hering.  Wurtemberg.  Naturwiss.  Jahreshefte,  1873,  p.  305.  —  Megnin.  Comp. 
Kend.  de  la  Soc.  de  Biologic,  1888,  p.  655.  —  Grassi.  Centralb.  f.  Bakt.  u.  Parasiten- 
kunde,  IV.,  1888,  p.  609. 
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is  2  mm.  to  3  mm.  long,  the  female  9  mm.  to  10  mm.,  the  colour  being 
white,  and  the  body  expanded  anteriorly.  Ziirn's  affirmation  is  not 
corroborated,  and  Eailliet  thinks  that  perhaps  he  refers  to  the  Oxynris 
•compar,  which  is  a  parasite  of  the  Cat. 

Uncinaria  trigonocephala  (Eud.,  DocUmius  trigonocepludus  Eud.).— 
Body  white ;  buccal  capsule  slightly  expanded,  the  ventral  wall  having 
on  each  side  of  the  middle  line  a  complex  chitinous  layer  or  'jaw,'  the 
free  extremity  of  which  terminates  in  three  hook-shaped  teeth  in  the 
interior  of  the  mouth,  and  which  decreases  in  size  from  the  dorsal  to 
the  ventral  surface.  On  the  dorsal  border  there  are,  in  addition,  two 
small  straight  teeth,  separated  by  a  median  lounded  depression.     Two 


Fig.  2-38. —  Uncinaria  or  Dochmim  trigonocepha- 
Ins,  male  and  female  coiipled  ;  natural  size. 


Fig.  239.— Cephalic  extremity  of  I  he 
Uncinaria  or  Dochmiui  trigono- 
cephalns,  dorsal  surface  ;  magni- 
fied 150  diameters. — Kailliet. 


Fig.  240. — Caudal  pouch  of  the  Uncinaria  or 
Dochmius  trigonocephalux  ;  magnified  fifty  dia- 
meters ;  semi-diagrammatic. 


opposite  lateral  papillae  at  the  posterior  third  of  the  oesophagus.  Male, 
9  mm.  to  12  mm.  long  ;  caudal  pouch  trilobate,  the  middle  lobe  being 
slight.  Female,  9  mm.  to  21  mm.,  most  frequently  15  mm.  to  20  mm. 
long ;  tail  obtuse,  and  prolonged  by  an  acute  mucron ;  vulva  towards 
the  posterior  third  of  the  body.  Eggs  ovoid,  and  74  /x  to  84  /m  long,  by 
48  /x  to  54  IX  broad. 

This  species  inhabits  the  small  intestine  of  the  Dog  and  Fox,  in  com- 
pany with  the  worm  next  to  be  described.  They  fix  themselves  on  the 
mucous  membrane,  and  live  on  the  blood  they  extract.  In  certain  cases 
they  are  very  numerous,  and  induce  an  affection  analogous  to  that 
produced  in  Man  by  the  Uncinaria  duodenalis  or  '  Ankylostoma  duode- 
nalis,'  and  which  is  designated — according  to  the  countries  in  which  it 
appears — 8i.sEgy2)tia7icJilorosis,intertro])icalancBinia{ArneYic&),SiXidLminer's 
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■cincBmia — a  condition  which  has  been  particularly  well  studied  by 
Perroncito,  whose  writings  so  inspired  Eailliet  and  Trasbot  that,  from 
1879,  they  attributed  to  the  presence  of  the  Uncinaria  trigonocepkala 
that  form  of  anaemia  with  which  packs  of  hounds  are  often  attacked. 
Megnin  has  especially  drawn  attention  to  this  Pernicious  Ancemia  of 
Packs  of  Hounds,  Uncinariasis,  or  Ankylostomiasis,  which  has  also  been 
designated — because  of  one  of  its  most  ordinary  symptoms — Bleeding 
at  the  nose  of  packs  of  Dogs} 

Symptoms. — The  symptoms  are  those  of  grave  antemia.  In  the  first 
period  there  are  only  debility  and  wasting,  always  increasing,  although 
the  appetite  remains  unimpaired.  The  Dogs  are  less  ardent  in 
hunting,  and  are  even  dull  and  indifferent ;  the  coat  is  staring,  the 
skin  scaly  or  reddened  with  erychematous  patches — especially  at  the 
stifles  and  nose  ;  the  latter  is  tumefied,  cracked,  rough,  and  excoriated, 
with  a  muco-purulent  or  sanguinolent  discharge  from  the  nostrils. 
Later,  veritable  epistaxis  supervenes — the  blood  being  foamy  and  bright 
red,  or  merely  rosy — the  Dog  at  each  time  losing  perhaps  two-thirds  of 
a  gill.  These  attacks  of  nasal  haemorrhage  are  separated  by  intervals 
of  some  days  to  several  weeks,  during  which  the  discharge  is  again 
muco-purulent  or  sanguinolent.  There  is  a  diminution  of  the  red  cor- 
puscles, and  leucocytosis  is  marked.  When  the  anaemia  is  rapidly 
developed,  it  is  sometimes  accompanied  by  convulsions. 

Another  important  symptom  is  the  oedematous  and  indolent  engorge- 
ment of  the  limbs  ;  this  is  at  first  intermittent,  then  it  becomes  perma- 
nent and  increases  in  extent.  In  the  last  stage  there  are  ulcerations, 
sweatings,  and  gangrenous  patches.  A  diarrhoea — which  has  perhaps 
already  become  confirmed — gradually  grows  persistent,  and  gives  place 
to  dysentery  ;  the  appetite,  after  having  been  capricious,  disappears. 
The  animals — feeble,  emaciated  and  miserable,  covered  with  red 
patches  and  excoriations — remain  constantly  lying,  and  finish  by  dying 
in  a  comatose  condition  or  in  convulsions.  Death  takes  place  in  a  few 
months,  or  even  in  a  year.  The  malady  is  perpetuated  in  kennels 
which  have  once  been  invaded,  if  energetic  measures  are  not  adopted. 

Lesions. — At  the  autopsy  of  Dogs  which  have  died  from  Uncinariosis, 
or  have  been  sacrificed  in  the  last  stage,  all  the  alterations  of  cachexia 
are  observed,  and  particulai'ly  hypertrophy  of  the  mesenteric  glands. 
There  are,  besides,  the  lesions  special  to  the  malady,  localized  in  the 
mucous  membrane  of  the  small  intestine  and  caecum.  This  membrane 
is  very  much  thickened,  and  marbled  by  large  reddish  patches;  its  villi, 
quintuple  their  normal  size  and  highly  injected,  are  closely  packed 
together.  These  alterations  begin  in  the  duodenum,  and  thence  extend 
to  the  other  portions  of  the  small  intestine.  In  the  relatively  healthy 
parts  are  seen  a  multitude  of  small  haemorrhagic  points,  and  in  their 

1  Trasbot.  Bulletin  de  la  Soc.  Centr.  de  Med.  V^terinaire,  18S0,  p.  266.  —  Megnin, 
KaUliet,  Trasbot.     Ibid.,  1882,  pp.  408,  417,  487. 
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vicinity  or  centre  are  noticed  one  or  more  Uncinarias — often  coupled  ; 
their  number  is  all  the  greater  the  larger  the  extent  of  healthy  mem- 
brane, and  it  is  consequently  larger  in  Dogs  which  have  been  ill  for 
only  a  short  time,  than  in  those  in  which  the  malady  is  chronic.  In 
the  latter  there  may  be  merely  a  few  parasites  in  the  ileum — a  circum- 
stance which  may  raise  a  doubt  as  to  the  anosmia  being  due  to 
Helminths. 

The  Uncinaria  stenocej^hala  is  mixed  with  the  Uncinaria  trujonocc- 
2)hala ;  and  the  caecum  often  contains,  in  addition,  a  great  number  of 
Tricocephales. 

Diagnosis. — This  affection  is  easily  mistaken  for  essential,  non- 
parasitic anaemia,  which  also  attacks  packs  of  Dogs ;  so  that  the 
diagnosis  really  depends  upon  the  discovery  of  ova  of  the  Uncinaria — 
which  should  be  abundant  in  Uncinariosis  after  the  exhibition  of 
anthelmintics.  These  drugs,  of  course,  would  be  inefficacious  in 
ordinary  anaemia ;  but  in  that  due  to  parasitism  they  should  cause 
numerous  Uncinarias  to  be  expelled,  and  these  are  readily  seen  in  the 
fasces,  while  a  beneficial  change  will  be  observed  in  the  affected  Dogs. 
The  autopsy  of  one  of  these  will  often  remove  all  doubts  as  to  the 
nature  of  the  malady.  The  Linguatules,  by  their  presence  in  the  nasal 
cavities,  may — although  rarely — cause  epistaxis  ;  but  then  the  blood  is 
bright-red,  there  are  frequent  fits  of  sneezing,  and  the  general  health  is 
scarcely  disturbed. 

Etiology. — Pernicious  anaemia  scarcely  ever  attacks  any  but  sporting 
Dogs,  and  more  especially  those  which  live  in  packs.  It  does  not  appear 
to  affect  any  one  breed  more  than  another,  but  seems  to  attack,  almost 
exclusively,  it  is  said,  cross-bred  Dogs — French  and  English  crosses. 
Dampness  is  one  of  the  conditions  that  favour  the  extension  of  the 
disease,  and  causes  it  to  assume  an  epizootic  form,  when  it  often 
destroys  or  gravely  compromises  the  welfare  of  valuable  packs. 
Leuckart  has  studied  the  evolution  of  the  Uncinaria  trigonocephala, 
and  it  appears  that  this  parasite  is  analogous  in  its  general  characters 
to  that  of  the  Ankylomostoma  of  Man,  such  as  it  has  been  described  by 
Perroncito.^ 

The  vitellus  of  the  ova  of  Uncinaria  trigonocephala  segments  in 
the  oviduct  of  the  female  until  it  reaches  the  morula  stage  ;  their 
evolution  is  not  continued  in  the  intestine  of  the  Dog,  but  after  their 
expulsion  with  the  faeces.  But  on  incubating  in  water  at  a  suitable 
temperature,  an  embryo  soon  becomes  visible  in  their  interior,  and 
hatching  is  completed  in  two  or  three  days.  The  rhabditiform  larvae 
that  issue  from  the  ova  are  300  /x  long  and  95  /x  broad  ;  their  posterior 
extremity  is  elongated  into  a  tapering  tail ;  in  growing  they  moult  two 
or  three  times,  and  they  attain  the  adult  condition  in  passing — with  the 

1  Leuckart.  Die  Mennchlichen  Parasiten,  II.,  Leipsic,  1876,  p.  433.  —  Perroncito. 
See  I  Parassiti  ddV  Uomo,  etc.,  Milan,  1882,  p.  342. 
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water — into  the  intestine  of  the  Dog,  without  requiring  an  intermediate 
host.  Eight  days  after  this  passive  migration  they  are  -5  mm.  to 
1  mm.  long,  and  in  certain  details  of  organization  they  resemble  the 
definitive  form,  but  in  all  probability  without  having  undergone 
another  moulting.  On  the  ninth  or  tenth  day,  the  old  chitinous  integu- 
ment is  shed,  the  buccal  capsule  appears,  and  it  is  only  now  that  the 
group  to  which  the  parasite  belongs  can  be  recognised.  It  retains  this 
form  for  three  or  four  days,  during  which  it  acquires  its  final  dimensions, 
and  a  second  moulting  results  in  the  parasite  acquiring  its  sexual  indi- 
viduality. These  details,  and  particularly  the  part  water  plays  in  the 
evolution  of  the  Uncinaria  trigonoceplicda,  show  that  infestation  prob- 
ably takes  place  through  the  medium  of  the  drinking  water,  and  that 
Dogs  contaminate  each  other  by  scattering  the  ova  of  their  parasites  in 
the  water-troughs  of  their  kennels. 

Treatment. — When  pernicious  anaemia  appears  in  a  pack,  extreme 

care  should  be  exercised  with  regard 
to  cleanliness  of  the  kennel — flush- 
ing it  out  thoroughly  with  water 
to  wash  away  the  ova,  and  watch- 
ing the   animals   so  that  they  only 


Fig.  241. — Cephalic  extremity  of  the  Unci- 
naria or  Dochmiwi  Menocephala,  viewed 
on  the  dorsal  surface  ;  magnified  150  dia- 
meters. — Railliet. 


Fig.  242.— Caudal  pouch  of  the  Uncinaria 
or  Dochmius  stenocephala ;  magnified 
fifty  diameters  ;  semi-diagrammatic. — 
KaiUiet. 


drink  pure  water,  and  that  which  has  not  been  soiled  by  the  diseased 
Dogs,  feeding  them  in  buckets  or  troughs  washed  after  each  meal, 
and  isolating  the  sick  as  much  as  possible. 

Medical  treatment  consists  in  the  employment  of  anthelmintics. 
Megnin  recommends  kamala  in  doses  of  3  to  4  grammes,  with  the  addition 
of  -5  grammes  of  calomel,  and  arsenic  5  to  6  milligrammes.  Perroncito 
has  obtained  remarkable  success  in  the  parasitic  anemia  of  miners, 
with  the  extract  of  male  shield-fern  in  doses  of  15  to  30  grammes — 
which  also  answers  perfectly  well  in  Uncinariosis  of  the  Dog,  in  doses 
and  conditions  as  indicated  for  taeniasis.  The  strength  of  the  animals 
should  be  most  sedulously  maintained  by  good  and  easily-digested  food, 
such  as  milk,  and  especially  raw  horse-flesh,  with  cod-liver  oil,  tonics- 
iron,  gentian,  etc. 

'  Uncinaria  stenocephala  (Rail.).— Body  thinner  than  that  of  the 
preceding  species.     Head  narrow  ;  buccal  capsule  having  on  each  side 
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of  its  ventral  wall  a  chitinous  layer  with  a  sharp  border,  beneath  which 
is  a  hook-shaped  tooth.  The  dorsal  border  has  a  middle  depression, 
but  no  salient  teeth.  Male,  G  mm.  to  8  mm.  long,  caudal  pouch  trilobate, 
the  middle  lobe  being  slight.  Female,  8  mm.  to  10  mm.  long;  tail 
prolonged  by  an  acute  mucron  ;  vulva  placed  towards  the  posterior 
third  of  the  body.  Eggs  ovoid,  and  63  /x  to  67  /a  long,  by  32  /x  to  38  /a 
broad.' — EailHet. 

This  species  has  been  found  by  EaiUiet,^  in  company  with  the 
Uncinaria  trigonocephala ;  and  it  appears  to  play  as  active  a  part  as 
its  congener  in  the  development  of  anaemia  in  packs  of  sporting  Dogs, 
so  that  it  has  its  share  in  the  preceding  considerations. 

Trichocephalus  depressiusculus  (Eud.).— This  species  has  a  great 
resemblance  to  the  Tr.  affinis  of  Euminants 
and  the  Tr.  dispar  of  Man.  The  male  and 
female  are  each  45  mm.  to  75  mm.  long. 
The  spicula  of  the  male  is  longer  than  in 
Tr.  affinis,  and  its  tubular  sheath  has  blunt 
spines  only  in  the  moiety  nearest  the 
cloaca,  the  remainder  being  smooth.  The 
ova  are  70  /x  to  80  /x  long,  and  32  /x  to  35  /x 
broad. 


Fig.  243.— Fragment  of  the 
caecum  of  a  Dog  in  which  are 
fixed  a  number  of  TricJio- 
ce2^hahis  dej^ress iuscul u s ; 
natural  size. — Railliet. 


The  Triclioccphalus  depressiusculus  lives 
in  the  blind  pouch  of  the  cfficum   of   the 
Dog,  in  which  it  is  not  rare.     It  is  often 
found  in  animals  affected  with  the  perni- 
cious anaemia  just  described,  but  it  does 
not   appear    to    have    any   other    than    a 
secondary  part  in  the  development  of  the 
disease.     We  have  always  found  it  in  es- 
sential   (or    ordinary)    anaemia.      Megnin 
states  that,  when  in  considerable  number 
on  the  surface  of  the  mucous  membrane  of  the  caecum,  it  causes  an 
inflammatory  tumefaction  of  that  organ- — a  veritable  typhlitis — some- 
times accompanied  by  its  invagination. 

Eailliet^  has  succeeded  in  obtaining  experimental  development  of  the 
Trichocephalus  of  the  Dog.  The  ova  of  this  species,  when  collected  in 
February  and  placed  in  water,  took  five  months  to  produce  complete 
embryos  ;  and  when  ingested  by  a  Dog,  these  became  Trichocephales, 
which  became  entirely  developed  in  about  three  months.  This  experi- 
ment confirms  those  of  Leuckart  on  the  Trichocephalus  affinis  of 
Euminants,  and  the  Tr.  crenaius  of  the  Pig ;  and  it  shows  that  the 
Tricocephales  are  directly  developed  without  any  intermediate  host, 
that  their  embryonic  development  takes  place  entirely  outside  the  body 
of  an  animal,  and  that  they  must  pass  into  the  digestive  tube  of  their 

1  Railliet.     Bull,  de  la  Soc.  Centr.  de  Med.  Vcterinaire,  1884,  p.  452. 
-  Ibid.,  p.  449. 
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host  while  still  enveloped  in  their  shell.  It  also  establishes  the  fact 
that  embryonic  evolution  is  altogether  suspended  by  desiccation,  and 
explains  the  facihty  with  which  spontaneous  infestation  can  occur. 
Eailliet  has  found  in  the  jejunum  of  a  Ferret  a  female  Trichocephalus 
that  appeared  to  belong  to  the  same  species  as  that  of  the  Dog. 

'Filaria  hepatica  (Cobbold). — Cobbold  gave  this  name  to  worms 
found  by  Mather,  encysted  in  the  intestinal  mucous  membrane  and 
biliary  ducts  of  a  Dog.     It  was  probably  only  a  larval  form.' — Eailliet. 

Article  VII.— Parasites  of  the  Intestines  of  the  Cat. 

Sporozoa. — Coecidia  of  Rivolta  (Coccidium  Bivolta  Grassi). — The 
Coccidium  Bivolta  has  close  analogies  with  the  form  already  alluded 
to  as  infesting  the  Dog — the  Cocc.  perforans.  It  also  undergoes  its 
first  phases  in  evolution  in  the  interior  of  epithelial  cells.  When  it  is 
encysted — that  is,  surrounded  by  an  envelope  or  double-contoured 
shell — it  is  set  free  by  rupture  of  the  cell,  and  then  appears  as  an  oval 
or  elliptical  body,  27  /^  to  30  jj.  long  by  22  /x  to  24  /x  broad ;  and  it  is  in 
this  state  that  it  is  met  with  in  the  contents  of  the  intestines  or  in  the 
fieces.  The  ulterior  phases  of  development  are  observed  when  the 
Coecidia  are  placed  in  water ;  then  the  encysted  mass  divides  into  two, 
afterwards  into  four  sporoblasts,  each  of  which  appears  to  contain  four 
falciform  spores.  The  Coccidium,  having  now  arrived  at  its  final 
development,  dies  and  then  decomposes.  Grassi  has  caused  two  young 
Cats  to  swallow  cysts  arrived  at  this  stage,  but  without  result. ^ 

Fink  has  attributed  a  preponderating  share  in  the  phenomenon  of 
absorption  of  fatty  substances,  to  corpuscles  that  filled  the  intestinal 
villi  of  a  Cat,  and  which  were  nothing  more  than  Coecidia.  They 
differed,  however,  from  the  Coccidium  Bivolta  in  their  dimensions, 
which  were  80  /x  to  100  /a  long,  and  70  /a  to  90  /*  in  width." 

Infusoria. — There  is  found  in  the  Cat — though  rarely— a  flagellated 
Infusorium — the  Lamblia  intestinalis  E.  Bl.,  which  has  been  already 
mentioned  among  the  intestinal  parasites  of  the  Sheep  and  Dog  (see 
pp.  418,  436).  This  Infusorium  prefers  the  duodenum  and  jejunum,  and 
often  attaches  itself  by  its  sucker  to  the  intestinal  epithelial  cells.  It 
does  not  appear  to  cause  any  inconvenience  to  its  host. 

Cestodes. — Three  species  of  Taeniae  and  a  Bothriocephalus  live  in 
the  intestine  of  the  Cat.  Of  the  three  Tasnias,  one  is  a  Cystotaenian, 
the  second  a  Cystoidotaenian,  and  the  third  is  confounded  with  the 
Tcenia  litterata  of  the  Dog. 

1.  Taenia  crassicollis  (Eud.). — This  is  a  worm  15  cm.  to  60  cm. 
long,  and  offering  the  general  characters  of  the  Cystotaenians  of  the 
Dog.  The  head  is  hemispherical,  1-7  mm,  broad,  with  a  powerful 
rostellum  ;  the  neck  is  as  wide  as,  or  wider  than,  the  head,  and  there 
is  no  constriction  between  them.  There  is  a  double  crown  of  29  to  52 
hooks — most  frequently  34 — the  largest  of  which  are  380  [x  to  420  /i 

^  Grassi.  Sur  quelqiies  Protistes  Eiidoparasites,  etc.  Archiv.  Ital.  de  Biologie,  II., 
1882,  p.  402  ;  and  III.,  1883,  p.  23  (1882,  p.  439),  quoted  by  Eailliet. 

-  Finck.  Sur  la  Physiologie  de  V Epithdhim  Intestinal.  These  de  Strasbourg,  1854 
(quoted  by  Davaine,  Traite  des  Entozoaires,  2nd  edition,  Paris,  1877,  p.  263). 
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lone,  and  the  smallest  from  250  /x  to  270  /x.  The  last  segments  are 
8  nmi.  to  10  mm.  long,  and  5  mm.  to  6  mm.  wide.  Ova  globular,  and 
31  [I  to  37  /x  in  diameter. 

This  Taenia  is  represented  in  the  vesicular  state  by  the  Cysticercus 
fasciolaris  Eud.,  which  inhabits  the  liver  of  Eats,  Mice,  Norway  Eats, 
Voles,  and  Water-Eats.  This  Cysticercus— which  is  always  coiled  up 
in  a  cyst  it  has  itself  produced— is  remarkable  for  its  elongated  form 
and  the  smallness  of  the  bladder.  Its  length  varies  between  3  cm.  to  20 
cm.,  and  even  more.  The  vesicle  or  bladder  is  globular  or  ovoid,  and 
is  frequently  no  larger  than  a  pea ;  it  terminates  a  distinctly-formed 
chain  of  segments, 
which  are  short  and 
wide,  and  have  not  a 
trace  of  genital  organs. 
At  the  anterior  ex- 
tremity —  which  is  4 
mm.  to  5  mm.  broad — 
is  a  slit,  at  the  bottom 


Fig.    244.— Head    of    the 

Toiiiia  cras-ncollis  ;  mag- 
nified fifteen  diameters. 


Fig.  245.— Hooks  of  the 
Tmnia  crassicoUis;  mag- 
nified 125  diameters. 


Fig.  246. — Cys:tkercus  fas- 
ciolaris. — Leuckart. 


of  which  the  head  is  invaginated.  In  1844,  Von  Siebold  saw  this 
Cysticercus  become  transformed  into  Tcenia  crassicoUis  in  the  intestine 
of  the  Cat.  According  to  Leuckart,  all  the  segments  disappear  during 
this  process,  and  the  scolex  is  formed  anew ;  while  Baillet  has  demon- 
strated that  Eats  will  become  the  hosts  of  Cyst,  fasciolaris,  by  feeding 
them  with  the  mature  segments  of  T.  crassicoUis. 

This  Taenia  is  common  in  the  small  intestine  of  the  Cat,  and  it  may, 
when  numerous,  occasion  serious  disease.  Eomano^  has  published  the 
account  of  an  epizooty  among  Cats  caused  by  this  Tape-worm.  The 
animals  died  after  showing  the  following  symptoms  :  gradual  diminu- 
tion, then  complete  loss  of  appetite;  abdomen  retracted;  slight  diar- 
rhoea at  the  commencement,  then  constipation  ;  abundant  salivation  ; 
sometimes  spasmodic  contraction  of  the  muscles  of  the  upper  lip  ; 
great  prostration,  and  loss  of  sight.    Some  of  the  animals  could  not  hear, 

1  Romano.  Giorn.  di  Med.  Veter.  Pratica,  August,  1877  ;  and  Journ.  de  Med. 
Vet^r.  et  de  Zootechnie,  Lyons,  1878,  p.  196. 


PARASITES    OF    THE    INTESTINES.  469 

or  appeared  not  to  hear,  the  voice  of  the  people  to  which  they  were 
accustomed ;  certain  of  them  vomited,  and  this  seemed  to  give  them 
sHght  but  temporary  relief.  Nervous  phenomena,  epileptiform  con- 
vulsions, and  more  frequently  attacks  of  colic,  were  also  remarked. 
A  similar  epizooty  prevailed  amoDg  Cats  in  the  Black  Porest  in 
1874.1 

At  the  autopsy  of  the  animals  which  had  succumbed,  there  were 
found — along  with  Taeniae  extending  from  the  stomach  to  the  middle 
of  the  small  intestine — evidence  of  chronic  enteritis  and  a  violent  gastric 
catarrh.  The  hooks  of  the  worm  were  deeply  implanted  in  the 
mucous  membrane. 

Perroncito  was  inclined  to  attribute  a  rupture  of  the  intestinal  wall  he 
found  in  a  Cat,  to  the  action  of  T.  crassicollis ;  and  Grassi  and  Parona 
have  witnessed  an  analogous  case;  while  Zschokke  also  considered 
this  entozoon  as  a  frequent  cause  of  death  among  Cats.^ 

The  Cat  contracts  the  T.  crassicollis  in  eating  Eats  or  Mice  which 
harbour  the  Cysticerczis  fasciolaris  in  their  liver.  In  Eomano's  observa- 
tion, the  Cats  he  alludes  to  had  to  encounter  swarms  of  Eats,  which 
were  unusually  numerous  that  year ;  and  it  was  those  which  were  the 
best  '  ratters  '  that  succumbed  to  the  epizooty. 

Baird  has  described  a  Tcenia  semitercs  from  the  intestine  of  the  Cat, 
but  it  appears  to  be  only  a  monstrous  form  of  T.  crassicollis. 

2.  Taenia  elliptica  (Batsch).— This  is  a  Cystoidotaenian  closely 
related  to  T.  canina  of  the  Dog,  to  which  it  has  the  greatest  resem- 
blance. It  measures  10  cm.  to  20  cm.  long,  and  3  mm.  at  its  greatest 
breadth.  The  ova  are  larger  than  those  of  T.  canina,  being  49  //,  to 
54  /A  in  diameter. 

Several  authorities  have  considered  T.  canina  and  T.  elliptica  as 
belonging  to  the  same  species  ;  but  Leuckart  separates  them,  because 
of  the  more  rapid  development  and  maturation  of  the  segments  of  T. 
elliptica,  and  which  does  not  allow  of  their  becoming  longer  ;  while 
Krabbe  supports  this  view  by  the  fact  that,  in  Iceland,  he  has  never 
found  T.  elliptica  in  Cats,  although  T.  canina  is  very  common  in  Dogs. 
On  the  other  hand,  in  Copenhagen,  Krabbe  discovered  T.  elliptica  in  a 
moiety  of  the  Cats  he  examined,  the  entozoon  being  lodged  in  the 
posterior  two-thirds  of  the  small  intestine.  In  general,  there  were 
not  more  than  50,  though  it  was  not  rare  to  count  them  by  hundreds  ; 
on  one  occasion  there  were  500,  and  on  another  600. 

Taenia  litterata  (Goeze). — Baillet,  who  was  the  first  to  observe  this 
Tape-worm  in  the  Cat,  gave  it  the  name  of  T.  pseuclo-elliptica,  just 
as  he  had  designated  that  which  he  met  with  in  the  Dog  as  T.  pseudo- 

1  Lydtin.  Mittheilungen  ii.  d.  Badische  Veteriniirwesen,  Carlsruhe,  1882  (quoted  by 
Putz,  Die  Seuche.n  unci  Herdekrankhdten,  1882,  p.  673). 

-  Perroncito.  II  Medico  Veterinario,  1886,  p.  71.  —  Grassi  and  Parona,  Atti  della 
Soc.  Ital.  de  Scienze  Naturali,  Milano,  XXII.,  1879.  —  Zschokke,  Schweizer-Archiv  f. 
Thierheilkunde,  1885,  p.  122. 
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aicwnerina.  These  two  have  usually  been  regarded  as  identical, 
although,  according  to  Baillet,  the  ova  are  smaller  in  this  worm — 
31  /A  to  36  /M.  It  is  not  rare  at  Toulouse ;  and  Krabbe  has  seen  it  in 
more  than  a  third  of  the  Cats  he  examined  in  Iceland,  but  he  never 
saw  it  in  Dogs  or  Cats  in  Copenhagen.  In  the  Cat,  it  sometimes 
measures  65  cm.,  and  there  are  always  several,  though  never  more 
than  20. 

Of  these  three  species  of  Taeniae,  the  only  one  possessing  much 
interest — from  a  pathological  point  of  view — is  the  T.  crassicoHis  ;  and 
it  is  it  alone  that  sometimes  necessitates  therapeutical  intervention. 
When  this  becomes  necessary,  recourse  must  then  be  had  to  the 
anthelmintics  recommended  for  the  Dog,  giving  them  in  about  half  the 
quantity. 

Bothriocephalus  Felis  {CrejAin). — In  1825  Creplin  found  two  young 
Bothriocephales  in  the  intestine  of  a  Cat  at  Griefswald.  One  measured 
4  mm.,  the  other  7  mm.  long.  He  named  them  BotJirioccpkalus  Felis ; 
but  Diesing — without  sufficient  reasons — classed  them  with  B.  clcciinens, 
■which  lives  in  the  intestines  of  several  wild  Felidoe.  Ercolani  described 
a  Bothriocephalus  that  measured  65  mm.,  and  Krabbe  collected  at 
Copenhagen  five  specimens  from  the  small  intestine  of  two  Cats,  which 
measured  from  15  cm.  to  22  cm.,  and  which  he  looked  on  as  different  to 
the  BotJirioccjyhalus  latus  of  Man.  Bruckmiiller,  Alessandrini,  Zschokke, 
and  Perroncito,  have  also  collected  Bothriocephales  from  the  Cat ;  but 
the  latter  of  these  authorities  recognised  a  great  analogy  between  his 
specimens  and  those  found  in  Man.  These  various  Bothriocephales, 
which — for  lack  of  sufficient  studying — have  all  been  grouped  under  the 
name  of  B.  Felis,  much  resemble  the  B.  latiis  in  their  general  features, 
though  not  in  their  dimensions.  Their  ova  are  smaller,  being  no 
more  than  50  /x  to  60  /x  long.  No  disturbance  to  the  Cat  has  been 
ascribed  to  the  presence  of  this  worm. 

Nematodes. — Ascaris  mystax  (Zeder — Fig.  232). — This  species 
presents  all  the  characters  of  an  Ascaride  of  the  Dog,  of  which  it  is 
only  a  larger  variety.  This  of  the  Cat  measures  4  cm.  to  6  cm.  long 
(male),  or  4  cm.  to  10  cm.  (female). 

The  Ascaris  mystax  is  more  especially  found  in  young  Cats,  and  is 
present  in  the  small  intestine,  sometimes  also  in  the  stomach,  when  it 
may  cause  vomiting,  though  it  rarely  disturbs  the  health  of  its  host. 
Krabbe  has  met  with  it  in  more  than  50  per  cent.,  of  the  Cats  he 
examined ;  in  those  under  three  years  old,  17  of  19  were  affected, 
above  that  age  8  of  24  ;  the  number  of  worms  was  usually  under  10, 
sometimes  20  to  30,  and  once  it  was  80. 

Oxyuris  compar  Leidy. — The  female  only  of  this  is  known  ;  it  is 
8  mm.  to  15  mm.  long.  It  was  found  in  1856  at  Philadelphia,  by 
Leidy,  in  the  small  intestine  of  a  Cat,  along  with  Tcenia  crassicollis. 

Uncinaria  trigonocephala  (Eud.). — Parona  and  Grassi  have  made 
known  a  pernicious  anuiinia  that  prevails  among  Cats  in  Italy,  and 
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which  they  attributed  to  a  worm  they  have  named  Dochmius 
Balsami.^  It  plays  the  same  part  in  this  affection  that  the  Ankylostoma 
duodenalis  does  in  miners'  anaemia,  and  that  which  is  ascribed  to  the 
Uncinaria  trigonocepJiala  in  the  pernicious  anaemia  of  packs  of  sporting 
Dogs.  But  Eailhet  has  been  able  to  assure  himself  de  visii,  thanks  to 
Professor  Parona,  that  the  Dochmius  Balsami  does  not  sensibly  differ 
from  the  Uncinaria  trigonocephala.  It  is  also  probably  confounded  with 
the  Strongylus  tubceformis  Zeder.  It  is,  therefore,  under  the  name  of 
Uncinaria  trigonocephalus  that  the  parasite  which  causes  the  pernicious 
anaemia  of  Cats  should  be  described. 

This  disease  is  marked  by  slowly  progressive  debility  ;  the  Cat  is 
often  ill  for  four  months  before  emaciation  is  very  noticeable.  A  dark- 
coloured  diarrhoea  sets  in  with  intensity  at  first,  then  gradually 
diminishes ;  the  animal's  tail  is  constantly  soiled  in  consequence. 
Inappetence  is  manifested,  with  vomiturition  or  vomiting,  and  death  is 
brought  about  from  exhaustion.  In  very  serious  cases,  a  fatal  termina- 
tion occurs  after  a  month  of  diarrhoea.  In  others,  there  are  alternations 
of  aggravation  and  amelioration ;  and  frequently  the  existence  of  the 
malady  is  only  recognised  some  months  after  its  commencement.  At 
times,  recovery  takes  place  after  grave  exacerbations. 

The  diagnosis  is  based  on  recognition  of  the  preceding  symptoms, 
and  the  presence  in  the  diarrhoeic  products  of  the  ova  of  the  Uncinaria 
trigonocephala  ;  the  adult  worms  may  also  be  found  in  these,  especially 
if  an  anthelminitic  has  been  previously  administered. 

With  regard  to  prognosis,  this  will  greatly  depend  on  the  relative 
quantity  of  ova  and  worms  observed  in  the  faeces. 

The  autopsy  shows  all  the  lesions  of  anaemia,  and  the  Helminths 
localized  in  the  small  intestine  for  a  distance  of  20  cm.  to  60  cm.  from 
the  stomach ;  they  may  be  grouped  in  four  or  five  zones,  or,  if  they  are 
numerous,  be  spread  over  one-half  the  length  of  the  intestine.  Some- 
times as  many  as  200  or  more  are  found.  They  are  floating  in  the 
intestinal  fluids,  or  adhering  to  the  mucous  membrane,  often  very  tena- 
ciously. They  are  white,  black  or  red,  according  as  they  are  empty  or 
full  of  blood ;  the  mucous  membrane  is  speckled  with  haemorrhagic 
points,  and  the  food  in  the  colon  is  impregnated  with  blood. 

The  treatment  should  be  the  same  as  for  the  pernicious  anaemia  of 
Dogs,  the  doses  of  medicine  being  reduced  to  one-fourth. 

Other  Nematodes. — Leidy^  has  described  a  Trichosoma  lineare, 
seven  specimens  of  which  he  met  with  in  the  small  intestine  of  a  Cat. 
Body  filiform,  and  almost  equally  attenuated  at  both  ends.  Caudal 
extremity  of  the  female  coiled  up  in  a  spiral  manner  ;  tail  curved, 
obtuse,  and  having  two  conical  points  on  the  ventral  surface.     Caudal 

^  Paruna  and  Grassi.  Rendiconti  del  R.  Istituto  Lombardo  (2),  X.,  Fasc.  6.  — 
Grassi.     Giorn.  di  Anat.,  Fisiol.  e  Patol.  degli  Animali,  1878,  p.  349. 

2  J.  Leidy.  A  Synopsis  of  Entozoa.  Proceedings  of  the  Academy  of  Natural 
Sciences,  VIIL,  1856,  p.  54. 
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extremity  of  the  vicdc  spiral;  tail  long,  conical,  and  acute;  genital 
opening  at  a  great  distance  from  the  end  of  the  tail.  Length  of  the 
female  7-6  mm.,  and  male  3-8  mm.  ;  the  breadth  of  the  female  is  -35  mm., 
and  the  male  -21  mm. 

Eailliet  states  that  the  museum  of  the  Alfort  Veterinary  School 
contains  specimens  of  the  Spiro2)tera  sawjuinolcnta  {see  p.  369),  labelled 
as  from  the  intestine  of  the  Cat. 

In  the  intestine  of  this  animal  may  also  be  found  embryos  of 
Olhdamis  tricuspis  (see  p.  372),  when  the  adults  occupy  the  substance 
of  the  gastric  mucous  membrane. 

Article  VIII.— Parasites  of  the  Intestines  of  the  Rabbit. 

Cryptogams. — It  is  more  especially  in  the  Eabbit  that  the  Saccharo- 
myces  guttulatus  Kobin — already  mentioned  as  found  in  the  Ox,  Sheep 
and  Pig — is  oftenest  met  with.  It  is  found  in  the  contents  of  the 
intestine  and  stomach,  and  Eemak  has  also  observed  it  in  Peyer's 
patches  in  the  caecum — and  even  in  the  substance  of  the  mucous 
membrane  of  the  small  intestine — forming  conical  or  bifurcated  groups 
enveloped  in  a  cyst  membrane,  and  lying  parallel  to  the  glands  of 
Lieberkiihn. 

Sporozoa.i — Several  observers  have  found  Coccidia  in  the  intestine 
of  the  Eabbit,  independently  of  the  Coccidia  oviformes  so  often  met 
with  in  the  liver  of  this  animal.  They  behave  in  the  same  manner  as 
the  C.  im-forans  of  the  intestine  of  Man  and  the  Dog,  or  the  C.  Eivolta 
of  the  Cat.  Eieck,  who  has  made  a  special  study  of  them,  classes  them 
with  the  C.  perforans. 

The  intestinal  Coccidia  of  the  Eabbit  are  ovoid,  sometimes  flattened 
at  one  pole,  filled  with  a  granular  protoplasm,  enveloped  in  a  double- 
contoured  membrane,  and  measure  from  17  /x  to  24  /x  long,  and  12  /x  to 
14  {J.  broad.  Cultivated  in  broth,  they  pass  through  all  their  phases  of 
development  in  four  to  six  weeks.  The  protoplasm  breaks  up  into 
four  spores  which  surround  the  remains  of  a  nucleus,  and  are  covered 
by  a  thin  membrane,  then  become  enlarged  at  their  ends  (Eieck).  It 
is  probable  that  each  of  these  enlargements  corresponds  to  a  secondary 
spore,  as  in  the  Coccidium  oviforme. 

The  presence  of  these  PsorospermicB  oviformes  may  cause  somewhat 
serious  trouble — intestinal  coccidiosis.  In  bad  cases  there  is  profuse 
diarrhoea,  rapid  emaciation,  inappetence,  and  death  from  cachexia. 
At  the  autopsy  there  is  found  catarrhal  inflammation  of  a  portion 
or  the  whole  of  the  intestinal  canal.  In  the  large  intestine,  the  mucous 
membrane  is  covered  by  a  thick  diphtheritic  layer,  and  offers  some 

1  Kiilliker.  Mikroskopisch"  Anatomie,  Leipsic,  II.,  1852,  p.  173.  —  Lieberkiihn. 
Evolution  des  Grerfarines.  Mem.  des  Sav.  Etrangers.  Acad,  de  Belgique,  XXVI., 
1855.  —  Klebs.  Virchow's  Archiv,  XVI.,  1859,  p.  1888.  —  Neumann.  Archiv  f. 
Mikrosk.  Anatomie,  II.,  1861,  p.  512.  —  Stieda.  Virchow's  Archiv,  XXXII.,  1865, 
p.  132.  —  Reincke.  Noinuda  gncedam  de  Fsorosperwiii  Cunicidi,  Kiel,  1866.  Dis- 
sertation. —  Waldenburg.  Virchow's  Archiv,  XL.,  1867,  p.  435.  — Rieck.  Sporozoen 
als  Krankhei(xerre(/er  hci  Hausthieren,  Deutsche  Zeitschr.  f.  Thiermed.  u.  Vergl. 
Pathologic,  XIV.,  1888,  p.  52. 
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grayish,  necrosed  points  surrounded  by  a  dark-red  inflammatory  zone. 
In  the  products  of  necrosis,  and  in  the  croupous  layer — in  the  midst  of 
particles  of  food,  epithelial  cells  and  pus  globules — are  seen  numerous 
Coccidia.  Sometimes,  in  benign  cases,  the  intestinal  villi  are  simply 
more  or  less  distended  by  Coccidia  lodged  in  the  interior  of  the 
epithelial  cells  (KolHker,  Lieberkiihn),  a  desquamation  of  the  epi- 
thelium invaded  by  the  parasites  (Neumann),  or  partial,  whitish, 
irregular  thickenings,  2  mm.  to  6  mm.  broad,  where  the  corium  and 
the  epithelial  cells  are  penetrated  by  the  Coccidia  (Klebs).  A  single 
cell  may  contain  one  to  six  parasites. 

Infusoria. — Davaine^  has  described,  under  the  name  of  Hcxamiia 
duodenalis,  an  Infusorium  which  he  found  in  considerable  numbers  in 
mucus  from  the  duodenum  of  a  Eabbit  recently  killed,  and  still  quite 
warm.     Very  probably  this  was  the  Lamhlia  iiitesiinalis  Blanch. 

Cestodes. — There  are  sometimes  met  with  in  the  small  intestine  of 
the  domesticated  Eabbit,  and  more  frequently  in  the  Hare  and  wild 
Eabbit,  unarmed  Tieniai  which  are  classed  under  the  designation  of 
Tcenia  2)cctin(tta  Goeze  ;  but  they  are  very  variable  in  their  characters, 
and  Eiehm-  has  grouped  them  into  five  species.  Two  of  them  have 
unilateral  genital  spores — T.  rliopalioccpliala  of  the  Hare,  and  T. 
rhoimliocephala  of  the  wild  Eabbit.  To  these  must  be  added  the  T. 
Wimerosa  Moniez,  of  the  wild  Eabbit.  The  other  three  have  bi-lateral 
genital  spores,  and  consequently  belong  to  the  genus  Di]}ylidium ;  they 
are  the  D.  Leuckarti  of  the  wild  Eabbit,  D.  i)cctinatum  of  the  Hare, 
and  D.  latissiviinu  of  the  wild  Eabbit.  The  distinction  between  these 
three  appears  to  be  a  little  forced. 

The  length  of  these  Tiunite  of  Eiehm  varies  with  the  species,  but  is 
between  40  cm.  and  1  m.,  their  width  being  between  5  mm.  and  14  mm. 
The  T.  Wivicrosa  scarcely  measures  1  cm.  long,  and  1-5  mm.  broad, 
and  its  body  is  formed  of  only  about  a  dozen  segments. 

We  have  found  in  the  domesticated  Eabbit  a  Tccnia  35  cm.  long, 
the  largest  segments  in  which  were  20  cm.  from  the  head,  and  measured 
11  mm.  broad  ;  to  us  it  appeared  to  belong  to  the  DipylidiumLcuckarti. 

Curtice''  has  found  85  Ttcnia3  in  a  Eabbit,  none  of  which  were 
more  than  3  cm.  long,  the  majority  being  less  than  5  mm.  He  classed 
them  with  T.  pectinata,  not  taking  note  of  the  distinctions  made  by 
Eiehm.  The  youngest  showed — besides  the  four  suckers — acupuliform 
cavity  occupying  the  place  of  the  proboscis,  and  which  was  margined 
by  85  to  90  hooks  ;  older  specimens  offered  the  same  cavity,  but  there 
were  no  hooks;  while  the  oldest  had  no  cavity  at  all.  This  is  the 
only  information  we  possess  as  to  the  primary  phases  in  development 
of  the  Taeniae  of  the  Eabbit,  and  it  is  very  incomplete  and  insuflicient. 

AcANTHOCEPHALES. — Bellingham  has  noticed  an  Echinorhynchus 
(Echinorhynchus  Bell.) — but  without  giving  a  description  of  it — which 
he  found  in  the  small  intestine  of  the  domesticated  Eabbit. 

Nematodes. — Oxyuris  ambigua  (Eud.,  Passalurus  ambiguus  Duj.). 
— A  white  fusiform  worm,  the  male  of  which  is  3  mm.  to  5  mm. 
long,    and  the  female   8  mm.  to    11  mm. ;    the  body  in  both    sexes 

1  Davaine.     Art.  Monadiens.  Diet.  Encycl.  des  Sc.  Medicales  (2),  IX.,  1875,  p.  128. 

-  G.  Riehm.     Studitn  an  Cestoden,  Halle,  1881. 

3  Curtice.     Science,  XL,  1888.— Railliet.    Recueil  de  Med.  Veterinaire,  1888,  p.  677. 
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terminates  in  a  subulated  or  suddenly  tapering  tail  -20  mm.  in  length. 

It  infests  the  large  intestine  and  ca?cum  of  the  Eabbit  and  Hare.     At 

Yienne,  according  to  Dujardin,  it  is  found  in  12  of  every  125  animals. 
Striped   Strongle    {Strongylus   strigosus   Duj.— see   p.  373).— This 

strongle  has  only  been  noted  as  inhabiting  the  caecum  and  colon  of  the 

wild  Rabbit.  Eailhet  has  found  it 
at  Alfort  in  the  stomach  of  the 
domesticated  Eabbit,  and  Perron- 
cito  has  observed  the  same  at  Turin. 
It  must  not  be  mistaken  for  Str. 
retortceformis  Zeder,  which  has  thick, 
short  and  twisted  spiculaj,  and  in- 
fests the  small  intestine  of  the  Hare 
and  wild  Eabbit.  Eailliet  has,  how- 
ever, also  found  this  species  in  the 
small  intestine  of  the  domesticated 
Eabbit. 

Trichocephalus  unguiculatus 
(Eud.). — This  species  is  particularly 
characterized  by  the  tenuity  of  the 
spicula  and  its  sheath,  which  is 
smooth.  The  male  and  female 
are  3  cm.  to  4  cm.  long.     It  is  met 


Fig.  247.— Recently  hatched  larva  of  the  Fig.  248.— Caudal  extremity  of  the  male 
Strongylus  Ktrhjosus  ;  magnified  200  dia-  Stronrjylus  retoHa'formis  ;  magnified  150 
meters. — Railliet.  diameters.— Railliet. 

with  in  the  largo  intestine,  and  more  especially  in  the  caocum,  of  both 
the  wild  and  domesticated  Eabbit,  and  the  Hare  (Schneider). 

Intestinal  Anguillula  of  the  Rabbit. — This  is  a  species  observed 
by  Grassi  and  Perroncito,^  in  the  posterior  moiety  of  the  duodenum, 
in  the  jejunum,  and  sometimes  in  the  first  portion  of  the  ileum.  The 
female  only  appears  to  be  known.  It  is  -37  mm.  long  on  the  average, 
the  oesophagus  occupying  nearly  one  fifth.  This  oesophagus  is 
triquetrous,  and  gradually  expands  posteriorly  ;  it  has  no  chitinous 
armature.  Ovary  double ;  vulva  situated  towards  the  posterior  third 
of  the  body,  and  surrounded  by  papilla?.  Eggs  ovoid,  40  /x  long,  and 
20  IX  wide. 

^  Perroncito.     /  Parassiti  deW  Uomo  e  dejjU  Animali  Utili,  1882,  p.  382. 
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The  four  species  of  Nematodes  we  have  mentioned  have  not,  up  to 
the  present  time,  been  considered  as  playing  any  pathogenic  part  in 
the  domesticated  Eabbit. 

Article  IX.— Parasites  of  the  Intestine  of  the  Guinea-pig. 

No  Helminths  have  been  observed  in  the  intestine  of  the  Guinea- 
pig,  but  only  flagellated  Infusoria,  locahzed  in  the  caecum  and  large 
intestine. 

a.  Monocercomonas  (Monas)  cavice  Davaine.^ — We  may  provisionally 
— and  until  further  information  is  afforded — class  with  the  Monocer- 
comonas a  Flagellate  that  Davaine  was  the  first  to  find,  in  considerable 
quantity,  immediately  after  death  in  the  large  intestine  of  a  Guinea-pig. 
By  their  numbers  and  movements,  when  viewed  through  the  microscope, 
these  Monads  gave  to  the  fluid  they  were  in  a  singular  boiling  appear- 
ance. Davaine  described  this  infusorium  as  being  slightly  variable  in 
size,  according  to  individuals  ;  but  about  20  //  long,  irregularly  spherical 
in  shape,  having  a  single  flagellum  in  front  nearly  twice  as  long  as  the 
body,  and  movable  throughout  its  whole  length.  It  is  probably  the 
same  parasite  as  that  to  which  Perroncito  attributed  the  production 
of  an  enteritis  that  often  decimated  the  offspring  of  Guinea-pigs.  He 
admits  the  existence  of  three  species — Cercomonas  ovalis,  C.  pisiformis, 
and  G.  globosns.  They  appear  to  be  capable  of  enveloping  themselves 
in  a  thin  protective  membrane,  and  in  this  encysted,  resisting  form 
they  can  be  propagated.  This  parasite  is  perhaps  also  the  Protozoon 
described  by  Kiinstler  by  the  name  of  Bacterioidomonas  sporifcra,  and  as 
oblong  in  form,  'ii  fx  long,  provided  with  a  single  very  long  flagellum, 
and  which  develops  in  its  interior  one  to  eight  spores,  which  also  are 
endowed  with  a  flagellum  when  set  free,  and  are  capable  of  assuming 
various  shapes — even  that  of  the  Spirillum. 

b.  Trichovionas  cavice  Dav.  {Ciiiucnoinonas  (?)  cavice  Grassi). — Body 
of  variable  form  and  volume,  but  often  ovoid,  and  gradually  becoming 
finer,  to  terminate  in  a  flagellum  at  least  as  long  as  the  body  ;  rapid 
undulatory  movement  on  the  contour,  apparently  due  to  vibratile 
cilia  (?)  which  are  incessantly  in  motion,  and  which — in  consequence 
of  their  base  being  thick — can  only  be  seen  from  time  to  time.  The 
largest  specimens  are  20  /x  long,  and  10  /x  wide.  They  have  been  found 
in  great  numbers  at  Paris,  by  Davaine,  in  the  large  intestine  of  a 
Guinea-pig  recently  killed,  and  still  warm. 

Leuckart  says  that  Coccidia  have  been  observed  in  the  intestine  of 
the  Guinea-pig. 

(Article  X.— Parasites  of  the  Stomach  and  Intestines  of  the 
Elephant. 

(Steel-  mentions  that '  round  worms'  are  found  burrowing  in  the  coats  of 
the  stomach  of  the  Elephant,  and  there  form  for  themselves '  abodes,'  which 
occur  as  tumours,  having  burrowing  channels  in  the  mucous  membrane, 
the  larger  and  smaller  of  these  being  formed  by  different  species  of 
worms.  No  practical  importance  can  yet  be  attributed  to  these 
parasites.  One  round  worm  occurs  in  both  stomach  and  intestines, 
and  three  others  have  been  found  in  the  latter ;  they  vary  in  length 

^  Davaine.  Loc  cil.  —  Kiinstler.  Bacterioidomonas  spori/efa.  Journ.  de  Micro- 
graphie,  1S84,  p.  376.  —  Perroncito.  Hut  moclo  di  dlffondersi  dei  Cercomonas  Intesd- 
7inti.  Gioru.  di  Med.  Veter.  Pratica,  1888,  p.  315.  —  Idem.  Una  Malattia  domi- 
nante  nei  Porchettini  d' India  ...  II  Medico  Veterinario,  1838,  p.  360. 

(-  Steel.     A  Manual  of  the  Diseases  of  the  Elephant,  1885,  p.  33.) 
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from  9  lines  to  3  inches,  and  an  even  larger  form  is  said  to  be  found 
occasionally  in  the  bile-ducts.  There  is  no  evidence  that  they  cause 
inconvenience. 

Thi-ee  kinds  of  Amphistomes  are  found  in  the  intestines,  but  only 
one — Amphistoma  Hawkcsii  Cobbold^ — is  of  any  importance.  They 
give  rise  to  a  diarrhoea,  known  in  India  as  '  Lungen,'  and  which  is  the 
most  frequent  disease  of  Government  Elephants — proving  fatal  in  some 
cases,  as  when  the  animals  are  young,  or  are  improperly  fed  and 
tended.  Death  results  from  exhaustion,  w^hich  is  caused  by  the  drain 
on  the  system  effected  by  these  animal  parasites  in  two  ways ;  firstly, 
by  irritation  causing  profuse  diarrhoea  ;  and  secondly,  in  all  probability, 
by  direct  removal  of  blood  from  the  mucous  membrane  of  the  intestine, 
to  which  they  adhere  with  the  greatest  tenacity,  by  means  of  their 
suckers.  Of  course,  they  must  be  present  in  very  large  numbers  to 
produce  such  serious  effects,  and  which  are  all  the  more  easily  and 
quickly  induced  if  the  Elephant  they  invade  is  already  weakened. 
Almost  every  Government  Elephant  in  India  is  infested  with  some  of 
these  Amphistomes,  which  in  some  instances  become  so  numerous, 
and  cause  so  much  irritation,  that  purging  sets  in,  and  they  are  got  rid 
of  if  the  animal  is  sufficiently  strong  to  withstand  their  attacks.  As 
parasites  of  a  closely  allied  species  occasionally  cause  the  death  of 
Horses  in  India,  Cobbold  was  inclined  to  believe  that  the  Elephant 
Amphistome  is  derived  from  the  Horse.  The  symptoms  are  those  of 
ordinary  diarrhoea  of  a  severe  and  persistent  character,  preceded  by  a 
depraved  appetite  and  a  tendency  to  eat  earth,  which  renders  the  fieces 
muddy  ;  while  the-dejectious  themselves  contain — generally  in  enormous 
numbers — small  translucent  bodies  of  a  pink  colour,  resembling  soaked 
barley-grains,  measuring  three-eighths  of  an  inch  long,  by  one-fourth 
of  an  inch  broad.  Careful  examination  of  these  will  lead  to  their  being 
identified  as  Amphistomes — and  especially  the  presence  of  a  circular 
sucker  at  each  extremity  of  their  elongated  bodies.  After  a  time,  oedema- 
tous  swellings  appear  about  the  head  and  shoulders,  and  the  animal 
dies  from  exhaustion. 

If  an  autopsy  is  made  immediately  after  death,  the  Amphistomes  are 
often  found  in  myriads,  adhering  by  means  of  their  suckers  to  the 
mucous  membrane  of  the  large  intestine,  some  being  also  free  in  the 
intestinal  canal.  The  intestine  exhibits  indications  of  irritation, 
especially  in  the  form  of  gelatinous  effusion  between  the  tunics  ;  and 
there  are  generally  other  parasites  associated  with  these.  The  other 
organs  of  the  body  are  anaemic,  and  more  or  less  dropsical,  while  the 
blood  is  very  deficient  in  colour.  Infestation  probably  takes  place  by 
means  of  green  forage. 

An  outbreak  of  this  parasitism  occurred  among  the  Elephants  of  a 
London  circus  in  1878,  and  caused  much  loss.^) 

B.— DOMESTICATED  BIRDS. 

Akticle  I.— Parasites  of  the  Intestines  of  Poultry. 

Infusoria. — Eberth  has  remarked  in  the  intestines  of  several  Birds, 
and  notably  in  the  Fowl,  an  Infusorium  in  the  glands  of  Lieberkiihn 
that   Kiinstler   places   in   the   genus    Trichovionas — Tr.    Ebcrthi    Sav. 

('  Cobbold.     The  Veterinarian,  187.^.) 
(-  Steel.     Medical  Examiner,  1878.) 
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a  very  salient,  plicated, 


•perforans, 
Fowl's  intestine. — After  Perroncito. 
a,  6,  coccidia  extracted  from  the  epithelial 
cells  of  the  intestine,  and  representing  the 
first  phases  of  development ;  c,  encysted  adult 
coccidium,  found  free  in  the  intestine  ;  (/, 
adult  coccidium  encysted  in  an  enlarged  and 
deformed  epithelial  cell. 


Kent.     It  is  remarkable  for  the  presence  of 
undulating  membrane  placed  along  the  body. 

Sporozoa. — Eivolta,  Silvestrini,  Perroncito,  and  others,  have  met 
with  Coccidia  in  the  intestines  of  the  Fowl,  which  should  be  classed  with 
the  Goccidmm  i^erforans,  of  which  we  have  already  spoken  when  treating 
of  the  intestinal  parasites  of  the  Dog  and  Eabbit. 

By  the  name  of  Grcijarina  avium  intestinalis,  Eivolta  has  given  a 
description  of  Psorospermiae  en- 
cysted in  the  submucous  con- 
nective tissue  of  the  intestine  of 
the  Gallinacea  of  Poultry-yards. 
It  is  in  the  form  of  utricules — 
oval,  elongated  or  globular  cysts, 
averaging  40  //.  to  48  /x  in  dia- 
meter. They  are  limited  by  a 
thin  homogeneous  membrane, 
and  are  filled  with  spores — 
pseudonavicellce — which  are 
elongated,  straight  or  slightly 
curved,  and  a  little  pointed  at 
each  end.  Each  of  these  spores 
has  a  granular  contents,  and  is 
full  of  vacuoles.  They  measure 
11-50  /x  to  14-25  /x. 

These  spores,  when  introduced  into  the  intestine  with  the  food, 
traverse  the  mucous  membrane,  reach  the  connective  tissue,  and 
become  developed  and  encysted,  giving  rise  to  white,  discrete,  or  con- 
fluent points  formed  of  these  agglomerated  '  GregarintB,'  and  which 
are  found  throughout  the  intestines ;  these  being  no  longer  com- 
petent to  perform  their  function,  the  Poultry  are  attacked  with 
diarrhoea,  depression,  loss  of  appetite,  and  die  in  a  state  of  marasmus. 

This  affection  most  frequently  appears  in  an  epizootic  form,  and 
usually  coincides  with  cutaneous,  buccal,  and  pharyngeal  psorosper- 
mosis, of  which  we  have  already  spoken.  The  pathological  processes 
that  accompany  it,  and  which  may  extend  to  the  liver  and  lungs,  have 
such  great  resemblances  to  the  diphtheria  and  tuberculosis  of  Birds, 
that  it  is  often  impossible  to  decide  as  to  which  morbid  entity  they 
belong  to  ;  and  we  can  therefore  understand  how  it  happened  that 
Megnin  and  Cornil,  Leniez^  and  others,  have  been  led  to  consider  this 
collective  condition  as  a  single  malady,  which  they  designated  tiihcrculo- 
diphtheria.  But  unfortunately,  these  authorities,  while  showing  that 
they  were  really  dealing  with  tuberculosis  and  diphtheria,  did  not 
establish  the  differences  or  relations  between  these  affections  and 
psorospermosis,  nor  the  histological  appearances  which  caused  them  to 
believe  in  the  existence  of  the  latter  condition  ;  so  that  they  have  not 
justified  in  a  peremptory  manner  the  opinion  they  arrived  at.  The 
obscurity  that  still  reigns  on  this  subject,  explains  the  brevity  of  our 
notice  of  it. 

Cestodes. — Ten  species  of  Cestodes — nine  TaBnioe  and  one  Bothrio- 

cephalus — have  been  described   as  parasites  of  the  Fowl.     But   the 

^  Cornil  and  Megniu.  M^m.  sur  la  Tiihercidose  et  la  Diphtene  dans  Us  Gallinace's. 
Journ.  de  I'Anat.  et  de  la  Physiologie,  1885,  p.  268.  —  Leniez.  La  Tuberculo-diph- 
Urie  des  Okeavjc.     Amiens,  1885. 
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numerous  forms  of  Tape-worms  mentioned  as  infesting  this  Bird  are 
difficult  to  distinguish  from  each  other,  while  the  majority  have  been 
incompletely  described  ;  besides,  the  hooks  with  w^hich  the  head  is 
armed  are  usually  very  temporary,  and  after  they  are  shed  the 
physiognomy  of  the  scolex  is  so  modified  that  the  species  can  scarcely 
be  distinguished  ;  and,  finally,  many  Tcenioe  are  so  seldom  met  with, 
that  there  is  little  opportunity  for  establishing  their  natural  history  on 
a  solid  basis.  In  certain  cases  the  intestines  contain  them  in  such 
numbers,  and  so  many  Fowls  are  infested,  that  there  prevails  a  kind  of 
epizootic  t^niasis.^ 

1.  Tania  infundihuliformis  Goeze.— Length  20  mm.  to  130  mm., 
exceptionally  230  mm. ;  breadth  1  mm.  to  2  mm.  Head  oval,  slightly 
flattened,  and  -50  mm.  long  ;  long  rostellum,  retractile  or  protractile, 
cylindrical  or  hemispherical,  and  bearing  a  single  crown  of  16  to  20  hooks, 
according  to  Krabbe — 30  according  to  other  authorities,  which  are 
20  ji  to  27  ji  long  ;  suckers  small  and  neck  very  short.  First  segments 
very  short,  and  the  succeeding  ones  infundibuliform,  the  anterior  border 
being  narrower  than  the  posterior.  Genital  pores  single,  and  irregularly 
alternated.  These  worms  are  often  present  in  hundreds  in  the  intestines 
of  the  Fowl.  Grassi  and  EovelH  state  that  the  Cysticercus  of  this  Tyenia 
has,  for  its  intermediate  host,  an  earth-worm — the  AUolohojjhora  fcetida 
Eisen.2 

2.  T.  cuneata  Linst. — Length  2  mm.,  breadth  1  mm.  Eostellum 
provided  with  12  hooks,  32  /x  long.  Suckers  oval  and  elongated. 
Strobila  cuneiform,  comprising  12  segments,  which  increase  in  breadth 
from  the  first  to  the  last.  Grassi  and  Rovelli  assert  that  this  Taenia 
has  the  same  intermediate  host  as  the  preceding. 

3.  T.  exilis  Duj. — Length  100  mm.,  breadth  1  mm.  to  2  mm.  Head 
tetragonous  and  -60  mm.  broad.  Rostellum  short,  depressed,  and 
armed  with  a  single  erovai  of  60  hooks,  8  fi  long.  Suckers  orbicular  ; 
neck  distinct  and  5  mm.  long.  Segments  wider  than  they  are  long, 
and  the  anterior  border  narrower  than  the  posterior,  giving  the  strobila 
a  saw-like  appearance.     Genital  pores  unilateral.'^ 

4.  T.  tetragona  MoUn.  Length  12  mm.  to  90  mm.;  width  2  mm. 
Head  tetragonous  and  very  small.  Eostellum  very  short,  conical  and 
unarmed  (?).  Suckers  nearly  quadrangular.  Neck  short.  First  seg- 
ments very  short,  the  last  being  subquadrangular,  overlapping  each 
other,  and  so  rendering  the  strobila  dentated. 

5.  r. /asc/o/am  Pallas  {T.  malleus  Gceze). — Length  40  mm.  to  200 
mm.,  breadth  4  mm.  to  5  mm.  Head  very  small  and  2  mm.  broad. 
Eostellum  short,  slender,  and  armed  with  12  hooks,  17  yw  long.  Suckers 
•05  broad.  Neck  short,  80  /x  broad,  followed  by  a  transverse  dilatation, 
formed  of  very  numerous  but  little  distinct  articles.  Ova  collected  in 
files  or  series  (Dujardin).  Found  by  Crephn  in  the  Cock;  more 
frequent  in  the  Duck. 

6.  T.  cesticillus  Molin  {T.  infundibuliformis  Duj.). — Length  9  mm. 
to  45  mm.  (MoUn),  or  110  mm.  (Krabbe) ;  breadth  1  mm.  to  2  mm. 

^  J.  Nessl.  Die  Tcenia  als  Ursache  einer  Seuchenartujen  Hiihuerlranlheit.  Mo- 
natsschr.  des  Vereines  der  Thierarzte  in  (Esterreich,  1887,  p.  27. 

2  Grassi  and  Rovelli.  Embryologische  Forschungen  an  Cestoden.  Centralbl.  f. 
Bakter.  u.  Parasitenkunde,  V.,  1889,  p.  370. 

3  Arloing.     Recueil  de  Med.  Veterinaire,  1875,  p.  427. 
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Head  pyriform  ;  rostrum  scarcely  salient,  depressed,  discoid,  and 
surrounded  at  its  base  by  a  ring  which  is  unarmed,  according  to  Mohn, 
but  has  a  double  crown  of  208  hooks,  7  /x  to  9  /x  long  and  very  temporary. 
Neck  112(1.  First  segments  very  short,  and  broader  than  the  head  ;  the 
last  are  nearly  as  long  as  they  are  broad.  Genital  pores  single,  and 
irregularly  alternated.     A  common  species. 

7.  T.  iJToglottina  Dav. — Length  9  mm.  Head  ovoid,  -10  mm.  long 
and  -18  broad.  Eostrum  replaced  by  an  infundibulum  80  /a  wide,  and 
armed  with  a  double  crown  of  more  than  80  hooks,  5  [x  long.  Suckers 
have  only  one-third  of  the  infundibulum,  and  are  armed  similar  to  the 
JiooJis,  but  smaller.  Strobila  nearly  always  formed  of  less  than  four 
segments,  the  first  is  distinct  from  the  head  and  smaller  than  it ;  the 
second  segment  is  larger  than  the  head,  and  the  third  and  fourth  are 
successively  larger ;  the  genital  pore  is  at  the  anterior  angle  of  one 
side  of  the  third  segment,  and  at  the  anterior  angle  on  the  opposite 
side  of  the  fourth.  Ova  very  large — 50  /j. — and  each  contains  a  very 
active  embryo.  The  segments  separate  as  soon  as  they  are  formed ; 
they  live  and  are  developed  when  free,  acquiring  double  the  total  length 
of  the  Taenia.  When  largest  they  are  1"8  mm.  long,  and  can  retract 
to  one-half  this  measurement.  They  move  about  in  a  very  lively 
manner.  Davaine  has  found  these  proglottides — w^hich  had  been 
already  seen  by  Dujardin — in  considerable  numbers  in  the  duodenum 
of  all  the  Fowls  he  examined  at  Saint-Amand,  Nord,  in  October,  1885. 
He  obtained  a  very  small  number  of  heads  by  scraping  the  mucous 
membrane  of  the  duodenum.  According  to  Grassi  and  Rovelli,^  this 
Taenia  lives  as  a  Cysticercus  in  several  species  of  Limax — L.  cinerus, 
L.  agrestis,  L.  varicgatus.  In  less  than  twenty  days,  the  ova  are 
transfoi'med  into  Cystici  in  the  organs  of  these  different  molluscs,  which 
Fowls  readily  eat,  and  in  them  are  consequently  developed  the  Tcenia 
inoglottina,  which  is  provided  with  four  segments  in  eight  days. 

8.  T.  hotlirioplitis  Plana. — Length  200  mm.,  breadth  3  mm.  Suckers 
ai-med  wath  seven  to  eight  crowns  of  hooks.  Neck  long  and  narrow. 
Genital  pores  unilateral,  and  situated  on  the  middle  of  the  marginal 
border  of  the  proglottis.  This  worm  buries  its  head  deeply  among  the 
intestinal  villi,  and  as  far  as  the  muscular  tunic.  Plana  has  found  in 
the  small  molluscs  belonging  to  the  genus  Helix — H.  cartJnisianella, 
H.  maculosa — little  Cysticerci — Cysticercus  hotlirioplitis — -28  mm.  long, 
and  -21  mm.  broad,  which  might  be  the  larval  form  of  this  Taenia.- 

9.  T.  cchinobothrida  Megnin. — Length  50  mm.  to  100  mm.,  breadth 
2  mm.  Eostrum  replaced  by  an  infundibulum  armed  with  a  double 
crown  of  about  100  hooks.  Suckers  armed  with  crowns  of  rose-like 
thorns,  those  of  the  middle  row^s  being  the  largest.  No  neck.  Genital 
orifices  irregularly  alternated.^ 

The  last  three  species  greatly  resemble  each  other,  in  having  suckers 
armed  with  hooks.  The  T.  proglottina  appears  to  us  to  be  a  distinct 
species,  and  the  T.  hotlirioplitis  and  T.  ecliinohothrida  are  more  espe- 
cially distinguished  by  the  arrangement  of  their  genital  pores.  Megnin 
considers  T.  cchinobothrida  as  the  complete  state  of  T.  cesticillus,  this 
having  lost  its  hooks  and  suckers.  But  there  is  much  uncertainty  with 
regard  to  this.     "SYe  have  found,  fixed  in  the  duodenal  mucous  membrane 

'  Grass!  and  Rovelli.  Loc.  cit.  and  Centralbl.  f.  Bakter.  u.  Parasitologic,  III.,  1888, 
p.  173. 

-  Piana.     Mem.  dell'  Acad,  delle  Scienze  dell'  Istit.  di  Bologna,  March  17,  1881. 
^  Megnin.     Journal  de  I'Anat.  et  de  la  Physiologic,  1881,  p.  27. 
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of  a  Fowl,  some  scoleces  of  a  Tienia  intermediate  to  T.  inoglottina, 
and  the  other  two  species  with  armed  suckers.  The  head  was  -3  mm. 
to  -4  mm.  broad  ;  the  infundibulum  had  a  double  crown  of  about  200 
hooks,  10  jj.  long ;  the  suckers  were  equal  in  diameter  to  the  infun- 
dibulum, and  were  armed  with  seven  to  eight  crowns  of  hooks,  which 
were  nearly  the  same  in  length,  but  the  blade  of  each  was  thicker  and 
A  more  curved. 

10.  Bothriocephalus  longicolli& 
Molin. — Length  15  mm.  to  30  mm., 
breadth  4  mm.  Head  small  and 
claviform.  Suckers  in  the  form  of 
oval,  lateral  slits.  Neck  long  and 
slender  ;  body  toenoid,  and  furrowed 
by  two  longitudinal  grooves.  First 
segments  very  short,  the  succeeding 
ones  being  almost  quadrangular,  and 
the  last  elliptical,  transversely  elon- 
gated, and  having  rounded  borders. 
This  species  was  found  in  Italy  by 
Molin,  in  the  small  intestine  of  a 
Fowl. 

According  to  Nessl,  the  young 
Fowls  which  harbour  numerous 
Tsenige  lose  their  appetite,  become 
emaciated,  dull  and  feeble,  isolate 
themselves,  and  hold  their  head 
under  the  wing.  Other  authorities 
have  observed  diarrhoea,  sometimes 
epileptiform  attacks,  stiffness  in 
movement,  and  the  legs  straddling. 

The  only  indubitable  sign  is  the 
presence  of  proglottides  in  the  feeces. 

With  regard  to  the  treatment  of 
taeniasis  in  Fowls,  the  best  method 
is  to  mix  powder  of  the  bark  of 
pomegranate-root — a  teaspoonful  for 
every  fifty  head — in  their  food. 

Trematodes. — 1.  Monostoma  rer- 
rucosum  Frolich  {Notocotijlc  triserialis 
Dies.). — Body  white  or  reddish,  2  mm.  to  6  mm.  long,  and  •?  mm  to  1-5 
mm.  broad ;  oblong-oval,  very  depressed,  narrow  in  front,  rounded  behind ; 
36  to  47  round,  reddish  papilke,  arranged  in  three  rows  on  the  ventral 
surface— sometimes  absent,  according  to  Dujardin — and  constituted, 
as  stated  by  Wedl,  by  the  groups  of  the  terminal  vesicles  of  the 
vitelline  sacs,  which  become  prominent.  Penis  studded  with  small 
spines.  Vulva  situated  behind,  and  at  the  base  of  the  receptacle  for 
the  penis.  Ova  of  special  form,  somewhat  reddish,  elliptical,  23  //.  long 
and  11  /z  broad,  and  furnished  at  each  end  with  a  filiform  appendage 
160  /A  long.  Found  by  Von  Siebold  in  the  caeca  of  the  Fowl ;  though 
it  is  more  frequent  in  the  Duck. 


Fig.  250. — A,  Monastoma  verrucomm, 
young  specimen  ;  magnified  forty 
diameters.  B,  three  ova  from  the 
same  ;  magnified  215  diameters. — 
Dujardin. 
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2.  Distoma  oxycephalum  Eud. — Body  oval  and  depressed,  6  mm.  to 
8  mm.  long,  and  -3  mm.  to  2  mm.  broad.  Oral  sucker  unarmed; 
ventral  sucker  very  large.  Anterior  part  attenuated,  and  provided  with 
small  spines.  Dujardin  and  Von  Linstow  consider  this  species  as  a 
mere  variety  of  the  D.  ccliinatum,  of  which  the  hooks  are  little  visible 
or  are  detached.     Eare  in  the  Fowl ;  more  frequent  in  the  Duck. 

3.  Distoma  dilatatum  Miram. — Body  elongated,  flattened,  rounded 
behind,  from  4  mm.  to  8  mm.  long,  and  2  mm.  broad.  The  anterior 
part  is  attenuated  into  a  kind  of  neck,  which  presents  in  its  middle  a 
dilatation  1-2  mm.  long.     Found  in  the  caeca  and  rectum.     Eare. 

4.  Diatoma  Uncare  Zeder. — Body  reddish,  linear,  flat,  obtuse  behind, 
10  mm.  to  15  mm.  long,  and  1-5  mm.  broad.  Oral  sucker  surrounded 
by  six  small  papillae.     Found  in  the  caeca  and  rectum.     Eare. 

5.  Distoma  ariiiatum  Molin. — Body  linear,  flat,  rounded  behind, 
inferior  surface  a  little  concave,  and  covered  with  small,  closely-set 
spines  which  are  absent  behind  ;  prolonged  in  front  by  a  conical  neck 
carrying  semi-lunar  head  furnished  with  two  rows  of  spines  ;  oral 
sucker  oval ;  the  ventral  sucker  much  larger,  and  situated  at  the  base 
of  the  neck.  Total  length  8  mm.,  width  1  mm.  Found  by  MoHn  in 
Italy,  in  the  ca^ca  and  rectum  of  a  Fowl. 

6.  Disto)n.a  ovatum  Eud.  Body  flattened,  oval,  narrower  in  front, 
whitish,  speckled  with  black,  4  mm.  to  7  mm.  long,  and  from  2*5  mm. 
to  4  mm.  broad  behind.  Oral  sucker  terminal,  orbicular,  prominent,  and 
from  -4  mm.  to  -6  mm.  wide  ;  the  ventral  sucker  is  double  this  in 
size.  The  integument  is  studded  with  hooks  pointing  backwards,  very 
close  together  in  the  anterior  region,  and  which  are  deciduous,  and  only 
visible  in  very  young  specimens. 

It  is  found  in  the  bursa  of  Fabricius  of  numerous  Birds,  among 
which  is  the  Fowl,  but  only  when  it  is  young,  as  this  pouch  disappears 
with  age  and  the  advent  of  the  generative  functions  (Eetterer). 

7.  Mcsoijonimus  commutatus  Sons.  (Distoma  commntatum  Dies.).^ — 
Body  flat,  about  7-5  mm.  long,  and  1-5  mm.  broad  in  front,  2  mm. 
behind  ;  white  except  on  the  middle  third,  at  the  posterior  sucker,  where 
it  has  a  dark  tint  from  the  presence  of  eggs  in  the  oviduct.  Orbicular 
suckers  larger,  the  anterior  a  little  more  so  than  the  posterior.  Tes- 
ticles rounded,  and  situated  in  the  posterior  part  of  the  body,  one 
behind  the  other.  The  genital  openings  are  situated  on  the  ventral 
surface,  behind  the  posterior  sucker  and  in  front  of  the  anterior  testicle. 
The  vitellogenes  are  lateral,  occupying  the  anterior  two-thirds.  Ovary 
a  little  to  the  right,  between  the  two  testicles.  Eggs  ovoid,  27  /x  long, 
and  14  /x  broad.  Found  for  the  first  time  by  Wagener,  then  by  Sonsino, 
who  has  given  a  good  description  of  it.  It  inhabits  the  caeca  of  the 
Fowl. 

All  these  species  of  Trematodes  are  of  no  importance  from  a  patho- 
logical point  of  view. 

Nematodes. — 1.  Ascaris  gihhosa  Eud. — Length  13  mm.  to  22  mm. 
A  gibbous  enlargement  a  little  distance  from  the  head.  A  very  doubt- 
ful species  which  Zeder  alone  has  found,  in  1788,  in  the  intestine  of  the 
Fowl,  and  which  was  only  described  from  memory  in  1800  (Dujardin). 

2.  Ilctcrakis  papillosa  Bloch  {II.  vesicularis  Frohch). — Mouth 
surrounded  by  three  hps.  Pharyngeal  bulb  not  distinct.  3Iale  8  mm. 
to  9  mm.  long ;  two  unequal  spiculae ;  pre-anal  sucker  encircled  by  a 

'  Sonsino.  Studi  e  Notizie  Elmijitolo'/iche.  Processi  verbali  dtUa  Soc.  Toscana  di 
Sc.  XaUirali,  1889. 
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salient  vesicular  ring ;  posterior  part  fine  and  subulated.  Female  11 
mm.  to  15  mm.,  and  gradually  attenuating  towards  the  posterior  part. 
A  common  species :  of  190  Fowls  or  pullets,  Dujardin  at  Eennes  found 
it  in  107,  and  exclusively  in  the  caeca — sometimes  in  prodigious  quantity 
s  during   various   seasons.     At  Vienne  it  has  been 

met  with  in  41  of  127  Fowls. 

3.  Hcterakis  diffcrens  Sonsino.'^  —  A  shghtly 
larger  species    than   the   preceding.     The   mouth 

jjlljij  has  no  apparent  lips.     Pharyngeal  bulb  distinct. 

)  1  I  Two  equal  spiculoe,  accompanied  by  an  accessory 

()|  piece;    sucker  neither  salient  nor  winged.     Pos- 

terior extremity  of  the  female  sharply  acuminated. 
Found  by  Sonsino  in  the  posterior  portions  of 
the  Fowl's  intestine. 

4.  Heterahis  injicxa  Eud. — Body  of  a  dirty- 
yellow  colour,  3  cm.  to  8  cm.  long  in  the  male, 
and  7  cm.  to  12  cm.  in  the  female.  The  tail 
ends  in  a  sharp  mucron.  Infests  the  small  intes- 
tine. At  Eennes,  Dujardin  found  it  only  in 
thirty  of  195  Fowls  and  pullets.  It  was  not 
met  with  at  Vienna  in  127  Fowls  examined. 

5.  Hcterakis  comprcssa  Schn. — Male  5  cm.  long  ; 
\  I   I     J             female  9  cm.   long.      A  species  found  by  Schom- 

'J     'issaJx,  burg  in  the  intestine  of  ihe  Fowl  in  South  Australia. 

Finally,  we  have  already  mentioned  (p.  375)  the 
larval  Nematodes  found  by  Badoky,  encysted  in 
the  walls  of  the  stomach  and  intestine. 

Baronio-  has  described  an  epizootic  malady  that 
prevailed  among  Fowls  and  other  domesticated 
Birds  in  Lombardy,  during  the  summer  of  1789, 
and  which  he  attributed  to  worms  in  the  intes- 
tines. From  the  dimensions  he  gives,  these 
worms  might  be  the  Heterahis  inflexa ;  but  not- 
withstanding their  oftentimes  considerable  numbers 
in  the  intestines  and  the  sometimes  salutary  effects 
of  vermifuges,  judging  from  the  symptoms  and  the 
lesions  it  might  be  affirmed  that  the  helminthiasis 
was  accessory,  and  that  the  cause  of  the  mortality 
was  probably  nothing  else  than  Fowl-cholera. 

This  is  not  the  case,  however,  with  the  obser- 
vations of  Blavette  and  Eossignol.^     Death  here 
appeared   to   be   due   to   the   accumulation   of   the   Hcterakis   inflexa 
in   the    intestine.      In    the    first    case,   there   were   about   thirty   in 
each  Fowl   that   had   died ;    and   in    the    second   they   formed    one 

^  Sonsino.     Process!  verbali  della  Soc.  Toscana  di  Sc.  Naturali,  1890. 

■  Baronio.  Instruct,  et  Ohservat.  sur  les  Malad.  des  Aniniaux  Domestiques,  2nd 
edition,  Paris,  An.  X.,  p.  207.  —  (Fleming.  Jlitlory  of  Animal  Plaijuts,  I.,  London, 
1871,  p.  529.) 

^  Blavette.  Kecueil  de  Med.  Veterinaire  Pratique,  XVII.,  1840,  p.  339.  —  Rossignol. 
Soc.  Centr.  de  M^d.  Veterinaire  (Recueil  de  Med.  Vet^riuaire,  XXXV.,  1858,  p.  348). 
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or  two  pellets  the  size  of  a  pigeon's  egg,  situated  in  the  duodenum, 
which  they  ohstructed.  Some  of  the  worms  were  isolated,  and  extended 
throughout  the  length  of  the  small  intestine.  But  what  still  leaves 
doubts — especially  in  Eossignol's  case — is  the  sudden  appearance  of 
the  disease,  its  rapid  progress,  and  the  mortality  attending  the  epizooty, 
which  had  neither  the  physiognomy  nor  the  symptoms  of  a  verminous 
affection. 

Megnin^  asserts  that  helminthiasis  due  to  the  Heterahis  inflexa,  is 
manifested  by  diminution  of  appetite,  emaciation,  indifference,  somno- 
lency with  sudden  starts  of  wakefulness,  and  diarrhoea.  He  recommends 
mixing  santonin  with  the  food  given  to  the  Fowls,  or  incorporating  it 
in  powder  in  a  cake,  the  dose  being  4  or  5  grammes  to  every  ten  Birds. 

In  Blavette's  observation,  the  good  effects  of  anthelmintic  treatment 
are  demonstrative.  Following  Baronio's  example,  he  employed  a  mix- 
ture of  equal  parts  of  the  root  of  male  shield-fern,  tansy  and  savory,  of 
which  he  made  a  decoction — about  300  grammes  to  3  pints  of  water ; 
the  resulting  fluid  was  mixed  with  flour,  and  of  this  pills  were  made, 
which  were  forcibly  administered  to  the  diseased  Birds. 

6.  Tricliosoma  longicoUe  Eud.  —  J/a/c,  16  mm.  to  23  mm.,  female, 
70  mm.  to  80  mm.  long.  Posterior  extremity  of  the  body  rounded, 
truncated  in  the  female.  The  sheath  of  the  spicula  in  the  male  is 
nude. 

7.  Tricliosoma  anmdatmn  Molin. — Length  of  the  male,  15  mm.,  of  the 
female,  80  mm.  Body  white,  capillary  very  attenuated  at  its  anterior 
extremity,  and  elegantly  marked  with  close  annular  stripes. 

8.  Tricliosoma  collare  Linstow. — Length  of  the  male,  S  mm.  to  10 
mm.,  of  the  female,  9  mm.  to  12  mm.  Cephalic  extremity  in  the 
form  of  a  truncated  cone.  The  sheath  of  the  spicule  of  the  male  is 
covered  with  fine  bristles.  Found  by  Von  Linstow  in  great  quantities 
in  the  intestine  of  a  Fowl. 

The  Trichosomes  are  not  frequent  in  the  Fowl's  intestine.  In  more 
than  180  Birds,  Dujardin  only  found  them  in  eight ;  he  doubtless 
classed  them  all  with  Tr.  longicoUe.  So  far  as  pathology  is  concerned, 
these  parasites  possess  no  interest.  They  occupy  various  portions  of 
the  intestines,  but  more  especially  the  caeca  and  colon  ;  though  Ziirn 
indicates  the  Tr.  annulatum  as  having  been  found  by  Molin,  beneath 
the  oesophageal  epithelium  of  the  Fowl. 

9.  Dispharagus  sjyiralis  MoHn. — This  has  been  already  noted  as 
parasitic  in  the  oesophagus  of  the  Fowl.  It  has  been  met  with  in  the 
nitestine  of  this  animal  by  Fedschenko,  in  Turkestan  (Yon  Linstow). 

Lucet^  has  observed  a  verminous  enteritis  in  poultry-yards,  due  to 
the  association  of  various  species  of  Helminths.  The  affection  made 
slow  progress,  and  the  Fowls  attacked  preserved  their  appetite,  but 
lost  condition,  and  became  dull  and  indifferent ;  later,  the  plumage 

1  Megnin.     L'fileveur,  1890,  p.  309. 

-  Lucet.  EnUrite  Vermineuse  den  Povles.  Recueil  de  Med.  Veterinaire,  1888, 
p.  812. 
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lost  its  lustre  and  became  erect ;  while  the  wings  were  drooping  and 
the  movements  languid.  A  foitid  diarrhoea  set  in,  wasting  became 
more  marked,  and  the  appetite  was  diminished  ;  soon  the  creatures 
remained  immovable  and  huddled  up,  with  their  eyes  half  closed  ;  the 
comb  and  mucous  membrane  lost  their  colour,  the  temperature  was 
below  normal,  the  appetite  disappeared,  and  the  feet  were  swollen. 
These  Fowls  often  yawned,  and  their  torpor  and  anajmia  were  extreme  ; 
death  ensued  in  a  tranquil  manner  in  about  one  or  two  months.  At 
the  autopsy,  in  addition  to  the  emaciation,  there  were  observed  the 
lesions  of  a  chronic  diarrhoeic  enteritis,  and  the  following  Helminths — 
Taniajproglottina,  T.  infundibuliformis,  T.  cesiicilhis,  Heterakis painllosay 
H.  inflexa,  and  Trichosoma  collare.  The  Tcenia  proglottina  was  the 
principal  cause  of  the  malady,  and  in  each  case  was  found  in  thousands. 
The  Heterakis  lyapillosa  and  H.  inflexa  were  less  constant,  though  they 
had  taken  a  good  share  in  the  development  of  the  affection.  The 
successful  treatment  consisted  in  the  intermittent  employment  of 
calomel  in  doses  of  1  to  2  centigrammes,  and  the  heads  of  santonin, 
artemisia  vulgaris,  and  wormwood,  mixed  with  the  ordinary  grains  on 
which  they  were  fed.     The  hen-roosts  were  also  scrupulously  cleansed. 

10.  There  has  been  observed,  in  Cochin-China  Fowls,  a  diarrhoea 
caused  by  the  Aivjuillula  stercoralis,  which  had  become  developed  in 
the  walls  of  the  intestine.  This  diarrhoea  is  very  analogous  to  that 
attacking  Man,  and  which  is  known  under  the  name  of  '  Cocbin-China 
diarrhoea.'  Death  resulted  either  from  rapid  debility,  or  slowly 
from  marasmus  and  anamia.^ 

Article  II.— Parasites  of  the  Intestines  of  the  Turkey,  Guinea- 
fowl,  Peacock  and  Pheasant. 

Intestinal  parasites  are  not  common  in  the  Turkey.  They  are  a 
Taenia,  a  Mesogonima,  and  two  Heterakes. 

The  Tape-worm  is  the  T.  cantaniana  Pol.,  found  by  Poloni.  It  is 
14  mm.  long.  Its  globular  head,  furnished  with  four  very  large 
suckers,  is  described  as  unarmed,  perhaps  because  of  the  deciduousness 
of  the  hooks.  There  is  no  neck,  and  the  first  segments  are  campaniform, 
the  succeeding  ones  being  more  trapezoid. 

Mcsoijoiiiimis  coinviuU(tu>i  Dies. — This  parasite  of  the  Fowl  has  been 
found  once  in  a  young  Turkey  by  Sonsino.'-' 

The  two  Heterakes  are  the  II.  impillosa  and  II.  inflexa  {H.  perspicillum 
Eud.),  also  found  in  the  Fowl.     They  are  but  little  prevalent. 

The  only  intestinal  parasite  of  the  Guinea-fowl  is  the  Heterakis 
IKtpillosa,  found  in  the  Vienne  Museum  in  G  of  12  Birds. 

It  is  the  same  with  regard  to  the  Peacock,  in  which  this  parasite 
has  been  found  in  9  of  17  Birds  at  the  Vienne  Museum. 

The  Common  Pheasant  harbours  in  its  intestine  the  Heterakis 
impillosa,  Trichosoma  longicolle,  Tcenia  infundihulifonnis,  and  T. 
cantaniana,  the  first  three  of  which  have  been  already  met  with  in  the 

1  Repertorium  der  Thierheilkunde,  1877  ((luoted  by  Ziirn). 

-  Sonsino.     Proc.  Verb,  della  Soc.  Tosc.  di  Sc.  Naturali,  January  18,  1891. 
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Fowl,  the  last  in  the  Turkey.  In  addition  to  these,  Yon  Linstow  has 
described  another  species  by  the  name  of  Tcenia  Frtedbergeri,  and 
Megnin  has  classed  with  T.  cesticillus — var.  Pliasiaiiorum — a  species 
which  is  distinguished  from  it  by  its  unilateral  genital  pores,  and  which, 
for  this  reason,  is  more  closely  related  to  T.  exilis. 

Taeniae  are  sometimes  so  numerous  in  the  intestines  of  the  Pheasant, 
that  they  cause  a  real  verminous  enteritis,  which  is  often  fatal.  Fried- 
berger  and  Megnin^  have  drawn  attention  to  this  malady,  which  may 
prevail  in  an  epizootic  form,  more  especially  attacking  young  Birds. 
There  is  nothing  particular  in  the  symptoms,  which  ai-e  chiefly  those 
of  digestive  or  reflex  disturbance  common  to  all  the  intestinal  Helmin- 
thiases. In  several  Pheasants,  Megnin  has  found  portions  of  the 
intestine  literally  crammed  with  masses  of  Tieniae,  each  usually  com- 
posed of  15  to  20  complete  individuals. 

This  authority  has  recommended  treating  the  diseased  Pheasants 
with  kamala,  mixed  into  a  paste  with  hard-boiled  eggs  and  bread, 
which  should  be  given  concurrently  with  ants'  eggs.  Ziirn  advises  the 
employment  of  fresh  powdered  areca-nut,  in  doses  of  2  to  3  grammes, 
and  pumpkin-seeds. 

Megnin-  relates  that  he  has  witnessed  an  outbreak  of  verminous 
enteritis  caused  by  the  HeteraJcis  vcsicularis.  It  manifested  itself  by 
the  same  symptoms  as  that  of  Fowls — due  to  the  Heterakis  inflcxa,  and 
should  be  submitted  to  the  same  treatment. 

Article  III.— Parasites  of  the  Intestines  of  the  Pigeon. 

Infusoria. — At  the  autopsy  of  four  Pigeons,  Eivolta  found  in  the 
small  intestine  a  considerable  number  of  very  mobile  Infusoria — the 
Trichomonas  columbce  Eaill.  They  were  6  /x  to  7  /a  long,  and  nearly 
3  jj.  broad ;  were  pale,  oval,  semilunar  or  constricted  in  their  middle, 
more  obtuse  at  one  end  than  the  other,  and  furnished  with  four  flaoella, 
one  or  two  of  the  longest  of  these  being  situated  at  one  end  of  the  body. 
There  were,  besides,  numerous  yellow  Psorospermiae.  The  mucous 
membrane  was  inflamed.  Eivolta  attributed  the  death  of  the  Pigeons 
to  the  action  of  these  parasites.^ 

Cestodes. — Tcoiia  crassula  Eud.  Length  300  mm,  to  400  mm., 
breadth  4  mm.  Head  oval ;  rostellum  obtuse,  rounded  at  the  summit, 
and  armed  with  a  double  crown  of  about  60  hooks  from  10  /x  to  11  /x 
long.  Neck  long  and  slender.  First  segments  very  short,  the  succeed- 
ing ones  being  always  short,  but  with  expanded  borders  ;  the  last  are 
nearly  infundibuliform.  Genital  pores  unilateral.  Ova  very  large, 
ovoid,  28  jj.  long,  and  arranged  in  groups.  A  rare  species,  found  first 
in  Brazil  by  Olfers,  in  a  Pigeon  brought  from  the  coast  of  Africa;  seen 
at  Eouen  by  Clouet. 

Trematodes. — At  the  autopsy  of  a  six  weeks  old  Pigeon,  Mazzanti^ 
found  in  its  small  intestine  a  certain  number  of  Distomes  in  the  midst 
of  a  sanguinolent  fluid,  and  at  this  spot  the  mucous  membrane  was 

1  Friedberi^er.     Zeitschrift  fiir  Veteriniirwissenschaft,  1877.  —  Megnin.     Soc.  Centr. 
de  Med.  Veterinaire  (Recueil  de  Med.  Veterinaire,  1887,  p.  82S). 
-  .Megnin.     L'fileveur,  1890,  p.  311. 

'  Rivolta  and  Delprato.     L'  Omitojatr'ia,  Pisa.  1881,  p.  114. 
*  Mazzanti.     Giorn.  di  Anatomia,  Fisiol.  e  Patol.  degli  Animali,  1889,  p.  161, 
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congested  and  of  a  dark-red  tint.  He  named  this  parasite  Distoma 
columha.  From  the  description  of  it,  it  appears  to  be  identical  with 
ioniums  commutatus  of  the  Fowl's  intestine. 


Nematodes. — Hetcrakis  maculosa  Rud.  (II.  columhce  GmeUn). — 
Body  white,  somewhat  translucid,  cylindrical,  and  attenuated  at  both 
ends.  Head  with  three  almost  equal-sized  lips.  Male  10  mm.  to  25 
mm.  long;  tail  straight,  conical,  somewhat  acute 
and  mucronated  ;  sucker  round ;  ten  papillae  on 
each  side ;  two  long  spicula?.  Female  20  mm.  to 
35  mm.  long  ;  straight,  conical  or  conoid  mucro- 
nated tail ;  vulva  placed  in  the  middle  of  the 
length  of  the  body,  which  is  often  distended  by 
eggs.  Internal  vesicles,  the  nature  of  which  is 
not  well  understood,  are  seen  through  the  trans- 
parent walls  like  so  many  spots.  Ova  80  /x  to  90 /a 
long,  and  40  /x  to  50  /x  broad. 

This  worm  is  often  met  with  in  enormous  quan- 
Fir,.  252.—He(erah>i   ^^Iq^  f^  i\-^q  intestines  of  Pigeons,  sometimes  to 
maculosa   of    the  i  i     • 

Pigeon;  natural    such  a  degree  as  to  prevent  their  bemg  reared. 

^^^^'  It  is  not  rare  to  find  400  to  500  in  the  intestine 

A,  male  ;  B,  female.      ^f    ^^^    g-^,^  .     g^    ^^^^    ^^    •  g    ^^^^   ^^   understand 

the  amount  of  digestive  derangement  that  may 
result.  Unterbergeri  was  one  of  the  first  to  direct  attention  to  the 
noxiousness  of  this  Helminth.  Independently  of  the  ova  of  the 
Heterakis — which  the  microscope  reveals  in  innumerable  masses  in  the 
faeces — the  malady  is  characterized  by  a  group  of  symptoms,  of  which 
the  principal  are  torpidity,  loss  of  appetite,  periodic  mucus  diarrhoea, 
and  at  last  marked  wasting,  particularly  of  the  pectoral  muscles. 
Death  usually  occurs  at  this  period,  after  general  exhaustion  and 
convulsions.  At  the  autopsy,  the  worms  are  found  closely  packed 
together,  and  lying  in  the  long  axis  of  the  intestine ;  the  mucous 
membrane  is  distended  in  patches  more  or  less  large  and  numerous, 
gorged  with  blood,  softened  or  ulcerated,  and  covered  with  thick  mucus. 
In  about  7  grammes  of  faeces  passed  in  twenty-four  hours  by  a 
diseased  Pigeon,  there  were  on  the  average — according  to  Unterberger 
— 12,000  eggs  of  the  Heterakis.  This  authority  placed  some  of  these 
eggs  on  damp  blotting-paper  in  a  flask,  and  watched  their  evolution ; 
the  embryos  were  well  formed  in  about  17  days.  These  ova  were  then 
given  to  perfectly  healthy  Pigeons,  when  they  were — in  about  three 
weeks — transformed  into  adult  Heterakes,  the  eggs  of  which  were 
discovered  in  the  fajces.  When,  on  the  other  hand,  healthy  Pigeons 
were  given  the  ova  immediately  after  their  expulsion  with  the  faeces, 
or  their  discharge  from  the  oviducts,  they  did  not  develop,  and  were 
passed  with  the  excrements  intact  or  slightly  digested.     The  evolution 

'  Unterberger.     G^sterr.  Vierteljahrssch.  f.  Wissensch.  Veteriniirkunde,  1  SOS;  Journal 
de  Med.  Veteiinaire  de  Lyon,  1869,  p.  'dS'6. 


PARASITES    OF    THE    INTESTINES.  487 

of  the  parasite,  therefore,  can  only  take  place  beyond  the  intestine, 
without  the  necessity,  however,  of  an  intermediate  host.  Infestation 
takes  places  from  Pigeon  to  Pigeon,  through  the  medium  of  the  food 
soiled  by  the  excrements  of  the  diseased. 

In  order  to  prevent  the  extension  of  this  helminthiasis,  the  healthy 
should  be  rigorously  separated  from  the  diseased  Pigeons  ;  the  faeces 
should  be  frequently  examined  by  means  of  the  microscope,  so  as  to 
ascertain  the  condition  of  the  Birds  with  regard  to  infestation  ;  the 
places  occupied  by  them  ought  to  be  kept  scrupulously  clean,  the  walls, 
floors,  ceilings,  perches,  nests,  etc.,  being  frequently  disinfected.  The 
grain  upon  which  they  are  fed  should  not  be  scattered  over  the  ground, 
but  placed  in  proper  receptacles  into  which  the  faeces  are  not  likely 
to  be  dropped.  It  is  well  to  mix  aniseed,  salt,  and  other  substances 
appetizing  for  Pigeons,  and  also  coarsely  powdered  areca-nut,  with 
this  grain. 

With  regard  to  treatment,  in  benignant  cases  each  diseased  Pigeon 
should  receive  6  centigrammes  of  calomel  worked  up  with  soft 
bread,  or  made  in  pills  with  butter.  In  more  serious  cases,  recourse 
may  be  had  to  powdered  areca-nut  in  1  gramme  doses,  administered  in 
the  same  manner  (Zilrn).  Pelletani  recommends  the  vermifuge  biscuits 
given  to  children,  the  Birds  being  very  fond  of  them ;  two  days  of  this 
treatment  are  said  to  kill  the  worms.  A  more  practical  course 
which  he  advises,  is  to  distribute  among  them  peas  which  have  been 
macerated  for  some  hours  in  a  cold  decoction  of  wormwood.  The 
treatment  employed  by  Blavette  for  the  helminthiasis  of  Fowls  (p.  483) 
may  also  be  adopted,  the  dose  being  reduced  to  one-half. 

Tnchosoma  tenuissiinum  Dies.  {Tr.  columbce  Eud.,  Galodium  tenue 
Duj.). — Male  10  mm.  long,  ihe  slender  part  being  4-7  mm.  broad  ;  tail 
obliquely  truncated  ;  sheath  of  the  spicula  regularly  ridged  transversely. 
Feviale  18  mm.  long,  the  anterior  portion  being  7  mm.  broad  ;  vulva 
provided  with  a  salient  membranous  appendix.  A  frequent  and  abun- 
dant species  in  the  small  intestine.  Pauly  and  Zurn-  state  that  it 
often  determines  an  intense  intestinal  catarrh,  which  leads  to  anaemia 
and  consumption. 

Filaria  clava  Weld. — This  is  stated  by  Von  Liustow  to  inhabit  the 
intestines  of  the  Pigeon.  We  only  know  it  as  a  parasite  of  the  con- 
nective tissue. 

Article  IV. — Parasites  of  the  Intestines  of  the  Duck. 

Infusoria. — Davaine  has  found  in  the  caecum  of  a  Duck  examined 
immediately  after  death,  flagellated  Infusoria  which  he  named  Monas — 
Monoccrmonas-anatis.  The  body  is  oblong,  transparent,  8  /a  long  and 
4  fj.  broad,  and  has  an  anterior  flagellum  which  is  flexible  throughout  its 
entire  length,  and  is  longer  than  the  body.     This  is  perhaps  only  the 

'  Benion.  Traitt  de  I'Elevafje  et  de-i  MalaJ.  des  Animanx  et  Omaiix  de  Basse-Cour, 
Paris,  1873,  p.  329. 

-  Pauly  and  ZUrn.  Deutsche  Zeitschr.  f.  Thiermed.  u.  Vtrgl.  Patliologie,  IX.,  1883, 
p.  200. 
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Trichomonas  Ehcrthi,  found  by  Eberth  io  the  Fowl,  and  also  in  the 
glands  of  Lieberkiihn  of  the  Duck. 

Cestodes. — Like  the  Fowl,  the  domestic  Duck  harbours  nine  species 
of  Taeniae.  But  they  are  much  more  frequent  in  it  than  in  the  Fowl, 
and  their  larval  phase  is  probably  passed  in  aquatic  Invertebrata — no 
doubt  Molluscs,  the  Duck  being  more  than  any  of  the  other  domesticated 
Birds  exposed  to  infestation. 

1.  Tania  infnndibuliforvtis  Ga?ze.  Eudolphi  says  he  found  this 
parasite  in  the  domestic  Duck  in  December.  It  nevertheless  appears 
to  be  exclusive  to  the  Fowl. 

2.  T.  fasciolaris  Pallas. — This  is  more  frequent  in  the  Duck  than  the 
Fowl. 

3.  T.  anatina  Ivrabbe.  This  is  300  mm.  long,  and  3  mm.  broad. 
The  rostellum  has  a  single  crown  of  10  hooks,  G5  //.  to  72  /x  long,  the 
handle  of  which  is  long.  Genital  pores  unilateral.  Eggs  ovoid,  and 
containing  a  very  long  embryo. 

4.  T.  sinuosa  Zeder. — Length,  50  mm.  to  160  mm. — to  300  mm.  accord- 
ing to  Eudolphi.  Capillary  anteriorly,  aud  1  mm.  to  2-25  mm.  broad 
behind.  Head  nearly  globular ;  rostellum  carrying,  like  the  preceding 
worm,  a  single  crown  of  10  hooks  from  40  /x  to  60  fj.  in  length,  the 
handle  being  long.  Genital  pores  unilateral.  Scolex  marked  by  a  line 
of  black  points — one  on  each  segment;  it  is  the  pouch  of  thecirrhus  (?), 
which  is  globular.  Dujardin  found  this  to  be  a  rather  common  species 
in  the  Duck. 

5.  T.  (jracilis  Zeder.- — Length  27  mm.,  breadth  1-5  mm.  to  2  mm. 
Head  globular.  Eostellum  slender,  armed  with  a  simple  crown  of  S 
hooks  67  !>.  to  80  //.  long,  and  having  a  long  handle  like  the  two  preced- 
ing species.  Neck  very  short.  Anterior  part  of  the  body  very  slender 
for  most  of  its  length  ;  first  segments  infundibuliform,  the  succeeding 
ones  being  nearly  square.  Genital  pores  unilateral.  Thos.  Scott  has 
found  in  an  ostracode  crustacean — Candona  rostrata — a  cysticercoid 
200  fx  long  and  180  jk  broad,  which  Blauchard^  has  remarked  to  have  a 
crown  of  hooks  the  same  in  number,  shape,  and  dimensions  as  those  of 
the  Tania  gracilis ;  and  he  considers  it  to  be  the  larval  condition  of 
this  Cestode.  It  is  the  same  as  Von  Linstow  has  seen  in  the  intestine 
of  a  Perch  which  had,  no  doubt,  swallowed  an  ostracode  that  harboured 
the  cysticercoid.  It  remains  to  demonstrate,  experimentally,  the 
reciprocal  filiation  of  the  larval  and  the  tape  forms. 

6.  T.  coronula  Duj. — Length  40  mm.  to  190  mm.,  breadth  2  mm.  to 
4  mm.  Head  nearly  rhomboidal.  Eostellum  thick,  and  armed  with  a 
simple  crown  of  18  to  26  hooks  14  /x  to  15  /z  long,  their  guard  being 
longer  than  the  handle.  Genital  pores  unilateral.  Found  by  Dujardin 
at  Eennes,  and  by  Krabbe  in  Denmark. 

7.  T.  mcgalo2)s  Nitzsch. — Length  5  mm.,  breadth  1  mm.  to  2  mm. 
Head  large  and  nearly  quadrangular,  with  large  suckers  ;  no  hooks  (?). 
First  segments  very  short ;  the  succeeding  ones  short  and  cuneiform  in 
shape,  with  acute  angles.     Eare. 

8.  T.  conica  Molin. — Length  2  mm.  to  10  mm.  Head  short,  almost 
quadrangular;  large  suckers.  Eostellum  conical  and  very  developed, 
expanded  at  the  summit,  and  unarmed  {!).  No  neck.  First  segments 
very  large,  and  oval  in  shape,  their  greatest  diameter  being    trans- 

1  Blanchard,     Comp.  Rend.  Soc.  de  Biologic  (9),  III.,  1891,  p.  330. 
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versal ;  the  last  segments  are  short  and  narrow.  Found  by  Mohn  in 
Italy. 

9.  T.  imbutlformls  Polonio.^ — -Length  10  mm.  to  12  mm.  Scolex  very 
small,  unarmed,  sucker  discoid.  No  neck.  First  segments  linear,  the 
middle  ones  campaniform,  and  the  last  ones  quadrangular.  Found  in 
Italy  by  Polonio. 

Taeniasis  has  not  been  mentioned  as  occurring  in  the  Duck. 

Tkematodes. — Though  the  species  of  Trematodes  found  in  the  intes- 
tines of  the  domesticated  Duck  are  less  numerous  than  those  of  the 
Fowl,  yet  they  are  more  frequent — a  circumstance  connected  with  the 


Fig.  253.  —Development  of  the  liolostoma  erratkum. — After  Ercolani. 

1,  Tetracotyle  parasite  of  a  Sporocyst  ;  2,  free  Tetracotyle  taken  from  a  Planorbis  ; 
3,  Tetracotyle  developed  into  the  Holohtoma  erraticum  in  the  intestine  of  the  Duck. 

habits  of  the  Palmipedes,  which  cause  them  to  frequent  so  much  those 
damp  places  where  the  Trematodes  find  the  host  necessary  for  the  first 
phases  of  their  development. 

1.  Monostoma  verrucosam  Frolich. — This  has  been  already  described 
among  the  intestinal  parasites  of  the  Fowl  (Fig.  249),  in  which  it  is 
rare  ;  it  is  more  frequent  in  the  Duck,  but  yet  not  common. 

2.  Monostoma  carijophyllinum  Eud. — Body  40  mm.  long,  1-12  mm. 
broad,  and  depressed,  the  borders  being  slightly  crenellated  in  front,  a 
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little  narrow  behind,  and  obtuse  at  the  posterior  extremity,  widened  in 
front  like  a  head,  with  a  great  rhomboidal  mouth  placed  beneath 
(Eudolphi).  Inhabits  the  intestine  of  the  Stickleback,  and  has  been 
found  by  Gurlt,  at  Berlin,  in  the  intestine  of  a  domesticated  Duck,  into 
which  it  had  doubtless  been  introduced  with  the  Fish  upon  which  the 
bird  fed. 

3.  Holostoma  erraticiim  Eud. — Body  svhite,  but  partly  brown-coloured 
from  the  eggs  it  contains ;  length,  6  mm.  to  8  mm.  when  completely 
developed.  Sometimes  found  in  the  intestine  of  the  domesticated  Duck. 
Ercolani  has  seen  it  developed  in  Ducks  to  which  he  had  given  a  larval 
form  observed  by  Steenstrup  in  18-i2,  and  named  Tetracotylc  by  Filippi. 
It  appears  as  a  round  or  ovoid  dark  body,  provided  with  a  transparent, 
elastic  envelope  which  properly  belongs  to  it,  and  follows  its  contractile 
movements.  The  anterior  surface  has  four  suckers — a  buccal  and 
median ;  and,  between  these,  two  lateral  ones  which  disappear  in  the 
adult.  This  larva  has  been  met  with— free  or  encysted — in  the  viscera 
of  several  species  of  Molluscs,  and  even  of  Fish  ;  but  it  offers  the  re- 
markable peculiarity  of  living  as  a  parasite  in  the  sporocysts  of  several 
Distomata. 

i.  Distoma  echinatum  Zeder. — This  is  the  species  we  have  described 
amongst  the  intestinal  Trematodes  of  the  Dog  (p.  458).  It  is  much 
more  frequent  in  the  domesticated  Duck,  Dujardin  having  met  with  it 
in  .3  of  25  he  examined  ;  and  at  the  Vienna  Museum  it  was  found  in  4 
of  11  Ducks. 

5.  Distoma  oxyccphalum  Kud. — Already  described  in  alluding  to 
intestinal  helminthiasis  of  the  Fowl  (p.  481).  It  is  more  frequent  in  the 
Duck. 

AcANTHOCEPHALES. — Three  species  of  Echinorhynchus  live  in  the 
intestine  of  the  Duck,  without  causing  any  perceptible  disturbance  in 
its  health. 

1.  Echinorhynchus  polymorphus  Bremser.^ — So  named  because  of  the 
shapes  it  assumes,  according  to  its  age.  Its  length  varies  between 
4-12  mm.  and  25  mm.  The  body  is  orange-red  in  colour,  cylindrical, 
and  in  early  age  studded  with  thorns  which  are  gradually  shed  as  the 
worm  grows ;  but  they  persist  longer  on  the  anterior  than  the  posterior 
part,  and  are  altogether  absent  on  the  adult.  It  has  a  constriction  like 
a  neck  in  front,  supporting  an  ovoid  proboscis  capable  of  being  retracted 
into  a  sheath  that  contains  it ;  it  is  armed  on  its  surface  with  8 — some- 
times 9 — rows  of  8  hooks  each.  Ova  fusiform,  10  fj.  long  and  20  /x 
broad,  covered  by  a  triple  envelope. 

We  owe  to  Greeff  precise  information  as  to  the  development  of  this 
species.  When  mature,  the  ova  contain  an  orange-red  embryo,  Gl  //. 
long  and  14  //  bi'oad.  The  whole  of  its  surface  is  covered  with  thorns, 
which  are  strongest  on  the  anterior  part,  at  the  end  of  which  is  a  de- 
pression or  cephalic  pore.  At  each  of  the  two  poles  of  the  body  is  a 
pair  of  large  hooks.  The  anterior  extremity  is  indicated  by  the  con- 
striction in  the  form  of  an  unarmed  neck,  by  which  it  is  followed.  Greeff 
has  recognised  the  larval  form  of  this  parasite  in  the  fresh-water  Shrimp 
— Gammarus  index ;  in  which  it  has  been  named  Echinorhynchus 
miliarus  Zenker.     Von  Siebold  has  also  seen  it  very  often  encysted  in 

*  Braun.  Ueher  EchinorhynchiiA  Pohimorphiis  mid  FilicoUis.  Centralblatt  f. 
Bakter.  u.  Parasitenkunde,  IX.,  1891,  p.  375. 
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the  intestinal  walls  of  the  Crayfish — Astacus  fluviatilis.  After  giving 
Ducks  fresh- water  Shrimps  containing  these  larval  Echinorhynchi, 
Greeff  found  the  Echinorlvinclms  polymorphns  in  their  intestine. 

2.  Ech.  filUcoUis  Eud. — The  female  mea- 
sures 13  mm.  to  30  mm.  long,  the  male  7  mm. 
to  8  mm.  The  female  is  yellowish-white, 
the  male  white.  Eostellum  provided  with 
216  hooks  arranged  in  18  radiating  series  of 
12  hooks  each.  The  body  is  similar  to  that 
of  Ech.2)oliimorplius.  Ova  elliptical,  rounded 
at  their  poles,  and  62  ,a  to  70  /x  long  by  19  /x 
to  23  /x  broad. 

3.  Ecli.  spha;rocc2ilialus  Bremser. — From 
6  mm.  to  17  mm.  long,  and  1  mm.  to  3  mm. 
broad.  Proboscis  globular,  and  entirely 
studded  or  only  partially  armed  with  hooks, 
or  quite  smooth,  and  supported  by  a  neck 
1-5  mm.  to  4-5  mm.  and  which  is  nude  and 
fihform. 


Nematodes. — 1.  Ascaris  crassa  Desl. — 
Body  a  dirty  reddish-white  colour,  and  at- 
tenuated at  the  extremities.  Male,  12  mm. 
long,  and  '5  mm.  broad;  tail  thin,  coni- 
cal, and  acute;  two  long,  cylindrical  spicukc, 
expanded  at  their  base,  and  provided  with 
two  accessory  layers  or  sheaths.  Female, 
49  mm.  long,  and  2-2  mm.  broad  ;  tail  thin, 
conical,  acute,  and  straight ;  vulva  a  little 
behind  the  middle.  Often  found  at  Caen 
by  Deslongchamps,  in  the  domesticated 
Duck,  and  in  3  of  27  by  Dujardin  at  Eennes. 
Diesing  considers  this  Helminth  as  being 
only  the  HetcraJds  injlcxa  Eud.  of  the  Fowl 
and  Turkey. 

2.  Heterakis  papillosa  Bloch. — This  j)ara- 
site  of  the  Fowl  has  been  recognised  in 
the  domesticated  Duck  of  Turkestan  by  Yon 
Linstow. 

3.  Heterakis  lineata  Schneider. — Body 
yellow,  and  6  cm.  to  7  cm.  long  in  the  male, 
9  cm.  to  10  cm.  in  the  female.  Pre-anal 
sucker  little  developed,  with  14  papillye  on 
each  side.  This  species,  which  was  ob- 
served in  a  Bi-azilian  Cock  by  Schneider, 
has  been  seen  in  the  Turkestan  Duck  by 
Yon  Linstow. 


Tig.   •2.'.4. — Male  Echinorhyn- 
chui  polymorph  us  ;  magni- 
fied 20  diameters.— Railliet. 
t,  proboscis  ;  (jt,  nerve  gang- 
lion ;  I,  lemnisca  ;  r,  retractor 
or  retinacular  muscles  ;  In,  sus- 
pensory ligament  ;  te,  te',  tes- 
ticles; cd,  c(/',  deferent  canals  ; 
(jl,  prostate  glands ;  rs,  semi- 
nal   reservoir  ;    p,    penis  ;    h, 
caudal  pouch. 


Article  Y. — Parasites  of  the  Intestines  of  the  Goose. 

Infusoria. — The  Trichomonas  Ehcrthi  lives  in  the   intestine  of  the 
domesticated  Goose,  as  in  that  of  the  Fowl  and  Duck. 

Cestodes.— All  the  Taeniae  of  the  domesticated   Duck  have  a  single 
crown  of  long-handled  hooks,  and  unilateral  genital  pores. 
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1.  Tcenia  slnuosa  Zeder. — Already  described  among  the  Taeniae  of  the 
Duck.  Dujardin,  according  to  Eudolphi,  is  said  to  have  found  it  very 
common  in  the  Goose. 

2.  T.  lanceolata  Bloch. — From  30  mm.  to  90  mm.  long,  and  5  mm.  to 
8  mm.  broad ;  exceptionally,  130  mm  by  12  mm.  Head  small  and 
oval,  with  a  crown  of  8  (Krabbe)  or  10  (Dujardin)  hooks,  31  /x  to  38  /x 

long.  Neck  null,  or  very  thin,  short 
and  retractile,  as  the  head  is.  Stro- 
bila  lanceolated,  the  segments  being 
short  and  gradually  increasing  in 
breadth.  This  is  the  Tape-worm 
most  frequently  met  with  in  the 
Goose.  Frisch — who  discovered  it 
in  1727 — found  it  so  often  that  he 
believed  it  to  have  been  the  cause  of 
a  veritable  epizooty. 

3.  T.  fasciata  Eud.— Length  60 
mm.  to  100  mm.,  breadth  -6  mm.  to 
1  mm.  and  2  mm.  Head  hemi- 
spherical or  subtetragonal,  and  often 
absent  in  well-developed  individuals. 
Eostellum  long,  thick  and  cylindrical ; 
crown  single,  with  8  or  10  hooks  40  fx 
to  60  /x  long.     Neck  twice  as  long  as 


Fig.  255.  —  Taenia  lanceolata  of  the 
domesticated  Goose  ;  natural  size  and 
moderately  extended. — Kailliet. 


Ilia  lanceolata. 


A,  cephalic  extremity;  magnified  100  dia- 
meters. B,  ovum;  magnified  300  diameters. 
— Railliet. 


the  head.     Segments  short  and  wide,  and  all  traversed  by  a  median, 
longitudinal  and  obscure  band. 

4.  T.  .sc</f/c^a  Frolich.— Length  200  mm.,  breadth  2  mm.  to  3  mm. 
Head  globular  ;  rostellum  long  and  retractile,  and  armed  with  10  hooks 
from  35  /x  to  40  /x  long.  Neck  short  and  distinct.  First  segments  very 
short,  and  the  succeeding  ones  infundibuliform,  with  one  of  the  posterior 
angles  prolonged  into  a  short,  straight  and  truncated  appendage  or  kind 
of  bristle,  which  is  nothing  more  than  the  penis. 

Trematodes.  —  1.  Monostoma  verrucosum  Frolich.  —  Found  in  the 
large  intestine  and  caeca  of  the  Goose,  and  less  frequently  than  in  the 
Duck,  though  not  so  rarely  as  in  the  Fowl. 

2.  Mouostoiiia  attcnuatuni  Eud. — Body  3*4  mm.  long,  and  "75  broad, 


PARASITES    OF    THK    INTESTINES. 


493 


depressed,  attenuated  in  front,  rounded  behind.     Found  by  Creplin  in 
the  caeca  of  the  Goose.  .     , ,     t^     , 

3.  Distoma  cchinatum  Zeder.— Less  frequent  than  in  the  Duck.  In 
the  Vienne  Museum  it  was  only  met  with  in  2  of  139  geese. 

4.  Distoma  oxijccphaliim  Eud.— Less  frequent  than  in  the  Duck, 
though  not  so  rare  as  in  the  Fowl. 

5.  Distoma  ovatum  Eud.— Already  described  for  the  Fowl  (p.  481). 
It  is  sometimes  found  in  the  intestine  and  in  the  bursa  of  Fabricius. 

AcANTHOCEPHALES.— The  Echinovliynckus  ]}oUjmorphus  has  been  met 
in  the  intestine  of  the  Goose,  but  less  often  than  in  that  of  the  Duck. 

Nematodes.— 1.  Hcterahis  disixtr  Schrank.— Mouth  with  three  very 
small  lobes.  Two  lateral  wings  on  the  neck,  becoming  narrower  as 
they  proceed  to  the  tail.  Mala  12  mm.  to  18  mm.  long,  the  tail  termi- 
nating  in   a   fine  long  point;    pre-anal   sucker   salient;  ten   papillae. 


Fig.    257 .—Helerakis   dixpar :   caudal   ex-  Fig.  2oS.—Stron(jylus  few itis ;  caudal  ex- 
tremity of  the  male,  seen  on  the  ventral  tremity   of   the    male  ;    magnified    150 
surface  ;  magnified  50  diameters.— Kail-  diameters.— Eailliet. 
liet. 

Female  16  mm.  to  23  mm.  long;  vulva  situated  at  the  middle  of  its 
length  (Fig.  257). 

This  species— which  is  very  closely  related  to  Heterakis  i^pMosa  of 
the  Gallinacetc— has  been  seen  in  the  ca?ca  of  fat  geese  by  FroHch, 
Schrank  -and  Zeder ;  it  does  not  appear  to  be  common.  Eailhet  has 
recognised  as  11.  papillosa,  the  Heterakes  found  by  Lucet  in  the  caecum 
of  the  Goose. 

2.  Strongijlus  tenuis  Eberth.— Body  dentated  on  the  borders,  in 
consequence  of  the  projection  of  the  segments  from  the  cuticle.  Three 
small  buccal  papillae.  Male  6-5  mm.  long;  two  equal  spicula) ;  pouch 
ample,  bilobate,  with  numerous  ribs,  one  of  which  on  each  side  is  curved 
like  a  hook  in  front.  Female  7-3  mm.  long  ;  tail  acute  ;  vulva  situated 
a  short  distance  from  the  posterior  extremity  of  the  body.     Eare. 

Luceti  has  observed  an  epizootic  taeniasis  which,  on  one  farm,  had 
killed  30  of  a  flock  of  36  Geese.  These  birds  had  come  from  different 
parts,  were  about  two  months  old,  and  had  probably  acquired  the  germs 
of  their  taeniasis  in  a  pool  where  they  drauk.  The  disease  was  at  first 
obscure,  and  was  manifested  by  arrest  of  growth,  emaciation,  difficult 
and  stumbling  progression,  a  yellow  and  foetid  diarrhoea,  and  plaintive 

1  Lucet.     E)i((^rite  Vermineu6e  dts  Oies.     Rec.  de  Med.  Vett^rinaire,  1888,  p.  541. 


494  TUEATISE    ON    PARASITIC   DISEASES. 

cries  emitted  from  time  to  time.  The  appetite  remained  normal  until 
nearly  the  last — death  ensuing  in  five  to  seven  days  after  the  appear- 
ance of  the  first  symptoms.  The  malady  was  due  to  Tcenia  setigera, 
the  number  in  each  Goose  being  always  high — as  many  as  93.  With 
these  worms  were  also  found  3  or  4  of  Tcenia  lanceolata. 

The  treatment  consisted  in  giving  cakes  in  broth  or  crumb  of  bread, 
containing  santonin,  wormwood,  absinthe,  crushed  garlic,  and  powdered 
male  shield-fern. 

3.  Trichosoma  hrccicolle  Eud. — Anterior  part  relatively  short.  Male 
10  mm.  to  12  mm.  long;  female  20  mm.  to  24  mm.  long.  Of  139  geese 
dissected  at  the  Vienne  Museum,  only  18  had  this  parasite  in  their 


Akticle  VI.— Parasites  of  the  Intestines  of  the  Swan. 

Cestodes. — TcBuia  sciujcra  Frolich. — This  Tiunia  of  the  Goose  is 
included  by  Von  Linstow  among  the  intestinal  Helminths  of  the 
domesticated  Swan.     It  is,  at  least,  very  rare. 

T.  cequahilis  Eud.^ — Length  160  mm.  to  350  mm. ;  breadth  3-5  mm. 
to  4-5  mm.  Head  nearly  round  ;  rostellum  pyriform,  and  armed  with  a 
single  crown  of  10  hooks,  27  /x  to  32  /x  long,  their  handle  being  nearly  null. 
Neck  and  first  segments  very  short,  the  succeeding  ones  being  trape- 
zoid, and  much  broader  than  they  are  long,  with  their  angles  very  acute 
and  salient  like  the  teeth  of  a  saw.  Genital  pores  unilateral.  Found 
by  Bremser  in  the  domesticated  Swan.     Eare. 

Teematodes. — Holostoma  erraticum  Eud.  (see  p.  490). — Indicated  by 
Crellin  as  found  in  the  Swan. 

Acanthocephales.  — EcJiinorhjucJms  2^olymor2)Jius  Bremser.  —  This 
worm — which  is  more  frequent  in  the  Duck— is  noted  by  Bellingham 
as  found  in  the  Swan.  It  has  also  been  met  with  in  great  numbers  by 
Walley,  in  the  small  intestine  of  a  Bird  of  this  species. ^ 

Nematodes. — Filaria  ci/giii  Eud. — A  species  found  by  Eedi,  to  the 
number  of  more  than  200,  in  the  abdominal  cavity,  and  even  in  the 
intestine  and  ca^ca  of  a  very  emaciated  Swan.  These  worms  were 
very  slender,  and  measured  from  -20  to  -24  long.'- 

1  Walley.     The  Veterinary  Journal,  XXII.,  1886,  p.  I'll. 

(^  It  should  be  remembered  tliat  Birds  are  often  infested  most  seriously  by  Helminths; 
indeed,  their  infestation  appears  to  be  the  rule.  Leuckart  points  out  that  the  Snipe,  the 
Goose — so  long  as  it  lives  in  meadows— and  some  other  Birds,  have  their  intestines 
almost  always  filled  with  numerous  Helminths,  generally  Cestodes.  Bloch  mentions 
that,  in  a  male  Bustard,  he  found  at  least  a  thousand  specimens  of  TcKuia  villosa,  some  of 
which  were  no  less  than  four  feet  in  length.  Guize  also  foimd  the  alimentary  canal  of  a 
Parrot  so  full  of  Cestodes,  twenty  ells  in  length  and  about  the  thickness  of  a  straw, 
'  that  the  intestine  was  almost  ready  to  burst.'  When  the  whole  mass  was  placed  in 
water,  (iaaze  was  astonished  at  the  enormous  number,  for  there  were  several  thousands. 
This  same  helminthologist  found,  on  another  occasion,  no  less  than  eighty-two  Ligulaj  in 
the  intestines  of  a  Diver,  some  of  which  were  six  to  eight  ells  long  and  eight  lines  broad. 
Frequently,  as  has  been  often  noted  above,  the  intestinal  worms  belong  to  several 
different  species.  Nathusins  took  from  a  single  black  Stork,  twenty-four  specimens  of 
Filaria  labiata  from  the  lungs,  sixteen  Symjanwi — Stroiujylus — trachealin  from  the 
trachea,  more  than  one  hundred  Spiroptera  alata  from  the  coats  of  the  stomach,  several 
hundred  Holostomum  excavutum  from  the  small  intestine,  and  about  a  hundred  Diploma 
J'erox  from  the  intestine,  twenty-two  specimens  of  Di.sioma  hians  from  the  oesophagus, 
five  Dlntoma  from  between  the  coats  of  the  stomacii,  and  one  Distoina  echinatuin  from 
the  small  intestine.) 


CHAPTER  IV. 

PARASITES    OF    THE    LIVER. 

The  liver  is  one  of  the  organs  in  which  parasites  are  most  frequently 
found.  The  species  are  not  very  numerous,  and  only  a  few  among 
them  play  an  important  pathogenic  role  ;  but  these  are  very  common 
in  the  Hver  of  certain  of  the  domesticated  animals,  and  are  present  in 
such  quantities  as  to  occasion  serious  epizooties. 

If  the  liver  is  one  of  the  seats  preferred  by  parasites,  this  is  probably 
because  of  its  proximity  to  the  intestine  ;  the  germs  introduced  into 
the  latter— with  the  food  and  water— can,  after  undergoing  a  primary 
evolution  in  the  digestive  canal,  reach  that  organ  in  ascending  from 
the  duodenum,  along  the  ductus  communis  choledochus.  And  it  is  not 
impossible  for  some  to  penetrate  the  intestinal  walls,  and  so  reach  the 
hepatic  parenchyma.  But  the  normal  route,  by  which  the  majority 
certainly  reach  the  gland,  is  the  vena  portae  ;  in  traversing  the  wall  of 
the  intestine,  they  pass  into  some  capillary  that  brings  them  to  the 
great  mesenteric  vein,  or  into  one  of  the  radicles  of  the  right  gastro- 
omental  vein,  and  thence  into  the  portal  vein — that  open  door  to  all 
ills,  as  Stahl  said  in  a  paradoxical  exaggeration.  The  comparative 
slowness  of  the  circulation  in  this  vessel,  ought  also  to  favour  the  arrest 
of  the  parasites  in  the  hepatic  organ. 

Many  of  these  parasites  have  no  influence  on  the  health  of  their  host : 
but  when  they  are  in  great  numbers  they  retard  the  flow  of  bile,  and 
so  bring  about  grave  alterations  which  react  upon  the  circulation  and 
general  nutrition,  and  anaemia  is  the  consequence. 

The  gravity  of  certain  parasitic  affections  of  the  liver,  is  owing  to  the 
fact  that — with  only  rare  exceptions— medicaments  cannot  reach  the 
parasites  in  the  depths  of  the  organ  in  which  they  are  lodged. 

Among  those  worms  which  may  be  met  with  in  the  liver  of  the 
domesticated  animals,  there  are  some  that  need  not  be  referred  to  at 
present.     These  are  : 

1.  The  Linguatula  deuticulata — a  larval  form  of  Lbujuatula  Uenioides 
of  the  Dog's  nasal  cavities,  and  which  is  found  in  its  first  stage  in  the 
mesenteric  glands,  and  the  liver  and  lungs  of  the  Ox,  Goat,  Camel,  Horse, 
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Cat,  Rabbit,  Hare,  Guinea-pig,  and  even  of  Man.     It  will  be  described 
when  dealing  with  the  Liufjuatnla  tcenioidcs. 

2.  The  Coccidia,  and  particularly  the  Coccidiuiu  oviformc,  which  will 
be  soon  studied  with  i-egard  to  its  effects. 

3.  The  Echinococci  which  are  found  in  very  diverse  organs  of  the 
several  domesticated  species  —  particularly  in  the  liver  —  and  the 
study  of  which,  from  a  pathological  point  of  view,  will  follow  the 
preceding. 

4.  The  Distomes,  the  two  principal  species  of  w^hich — Distoma 
hepaticum  and  D.  lanccolatum — by  their  accumulation  in  the  biliary 
ducts,  give  rise  to  a  particular  malady — distomatosis — that  will  be 
treated  of  at  the  end  of  this  chapter. 

The  others  are  of  less  importance,  and  we  will,  therefore,  only 
briefly  notice  them.  They  belong  to  the  same  classes  or  orders  which 
have  so  many  representatives  in  the  intestines. 

Fungi. — Saccharonujccs  guttulatus  Ch.  Eob. — This  is  only  found  in 
the  intestine  of  the  Rabbit,  Ox,  Sheep,  and  Pig  ;  but  Remak  has  met 
with  it  in  the  biliary  ducts  of  the  Rabbit,  forming  enlargements 
analogous  to  tubercules,  which  has  been  already  described  by  Nasse  (Ch. 
Robin). 

Infusoria. — Monocercomonas  licpatica  Rivolta. — A  round,  oval,  or 
angular  body,  very  mobile  or  non-mobile,  6  /^  to  8-5  /*  in  diameter, 
provided  with  one  or  two  flagella,  and  containing  a  granular,  contractile 
protoplasm,  with  vacuoles,  and  two  nuclei ;  it  shows  also  a  transverse 
internal  hne.  Found  by  Rivolta^  in  a  young  Pigeon,  the  liver  of  whicl, 
— larger  and  firmer  than  in  the  normal  state — was  studded  with 
yellowish  nodules  varying  in  size,  from  a  mere  point  to  a  pea  or  small 
nut — caseous  hepatitis.  They  were  found  in  every  part  of  the  oi'gan;  but 
were  confluent  at  its  borders.  The  adjoining  air-sacs  were  hyperajmic, 
and  covered  with  a  yellow  gelatinous  exudate.  Hepatic  pulp  contain- 
ing living  Infusoria  was  given  to  a  young  Pigeon.  It  was  killed  in  six 
days,  when  the  liver  was  found  to  be  yet  healthy,  but  the  small  intestine 
contained  a  large  number  of  cellular  bodies  of  variable  form,  with  a 
granular  nucleus  at  the  periphery  of  each  ;  no  flagella.  No  conclusion 
could  be  drawn  from  this  experiment. 

Ci^STODEs. — Various  cystic  forms  of  the  Ta3nia3  of  the  Dog  may  be 
found  in  the  liver  of  the  Herbivora.  A  great  number,  in  the  embryo 
stage,  must  pass  through  that  organ  in  order  to  reach  the  location  that 
suits  their  larval  condition  ;  but  there  are  among  them  those  which 
remain  in  the  liver,  having  attained  their  definitive  form — such  are 
the  Echinococci,  which  will  be  dealt  with  separately  ;  while  others 
stay  there  by  accident  or  only  temporarily,  and  produce  marked  or 
scarcely  appreciable  alterations.  Those  which  may  be  encountered  in 
this  way — besides  the  Echinococci — are  the  following  : 

1.  Cccnurus  of  an  undetermined  species,  found  by  Engelmayer  in  the 
liver  of  the  Cat  (Von  Linstow). 

^  Rivolta  and  Deli^rato.     L'  Ornilojalria,  Pisa,  18S1,  p.  173. 
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2.  Cijsticercus  tenuicollis  Eud. — This  is  the  cystic  form  of  the  Tcenia 
marginata  of  the  Dog.  It  is  met  with  in  the  peritoneum — more  rarely 
in  the  pleura3  and  pericardium — of  various  animals,  more  especially 
Euminants,  and  sometimes  the  Pig.  The  experiments  of  Baillet  have 
shown  that  this  Cysticercus  reaches  the  peritoneal  cavity  through  the 
liver.  In  a  Lamb  and  Kid  which  died  ten  days  after  ingesting  segments 
of  T.  marginata,  that  authority  found  the  liver  traversed  by  numerous 
very  sinuous  channels,  each  of  which  was  partially  blocked  by  a  small 
blood-clot,  and  was  occupied  by  one,  two  or  three  transparent,  globular 
vesicles.  Before  death,  the  animals  exhibited  all  the  symptoms  of 
internal  hismorrhage  ;  the  abdominal  viscera  were  bathed  in  blood, 
which  the  slightest  pressure  caused  to  transude  from  every  part  of  the 
liver.  Another  Kid  succumbed  on  the  twenty-fifth  day ;  it  showed 
signs  of  a  violent  peritonitis  and '  complete  disorganization  of  the  liver.' 
But  these  lesions  have  scarcely  been  observed  except  in  experimental 
cases ;  for  in  natural  infestation  the  Cysticerci  are  always  few  in 
number,  and  pass  through  the  liver  without  producing  any  apparent 
disturbance  to  health — forming,  in  the  peritoneum,  those  large  vesicles 
that  the  French  butchers  call  boulcs  d'eau. 

Nevertheless,  Leuckart  has  pointed  out  the  possibility  of  grave — even 
fatal — accidents  to  the  Pig,  when  the  Cysticerci  are  in  lax'ge  number.  The 
lungs,  and  more  especially  the  liver,  show  numerous  inflammatory  centres, 
each  occupied  by  a  Cysticercus;  they  are  also  excavated  by  galleries,  at 
the  end  of  which  is  lodged  one  of  these  parasites ;  while  there  may  be 
evidences  of  haemorrhage  and  fatal  peritonitis.  Boudeaud  has  reported 
such  a  result  occurring  in  a  young  Pig,  which  died  after  showing  symptoms 
that  might  have  led  to  the  supposition  that  the  animal  was  suffering  from 
pneumo-enteritis.  Semmer  found  the  liver  of  a  Pig  invaded  by  a  great 
number  of  cysts,  varying  in  size  from  that  of  a  small  nut  to  a  hen's 
egg,  each  of  them  being  occupied  by  a  Cysticercus  tenuicollis ;  the 
internal  appearance  of  the  organ  resembled  that  observed  in  Echino- 
coccosis.^ 

Putz-  reports  the  death  of  a  Cow  ixoxn.  hepatitis  and  peritonitis,  due 
to  the  presence  of  an  enormous  quantity  of  the  Cysticercus  tenuicollis. 

3.  Cysticercus  pisiformis  Zeder. — This  is  the  cystic  form  of  another 
Tape-worm  of  the  Dog — the  Tcenia  serrata  ;  it  lives  in  the  Rabbit,  and 
only  attains  its  final  development  in  the  peritoneal  cavity.  But  in 
order  to  arrive  there  it  must  pass  through  the  liver,  and  in  doing  so  it 
produces  very  interesting  alterations  in  that  organ,  which  have  been 
particularly  studied  by  Kiichenmeister,  Baillet,  Leuckart,  Moniez  and 
Laulanie. 

When  a  Eabbit  ingests  the  ova  of  T.  serrata,  there  are  seen — after 

^  Leuckart.  Art.  Bandxvilnncr.  Encyklopiidie  der  Ges.  Thierheilk.  u.  Thierzucht, 
I.,  1884,  p.  386.  —  Semmer.  Deutsche  Zeitschr.  f.  Thiermed.  u.  Vergleich.  Pathologic, 
XII.,  1885,  p.  63. 

'-*  Putz.     Zeitschr.  f.  Prakt.  Veterinarwisseuschaff,  IV.,  1876,  p.  169. 
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the  second  day — very  small  white  nodules  and  fine  rudimentary  streaks. 
The  tubercles  or  nodules  rapidly  increase  in  volume,  and  on  the  fifth 
day  they  are  as  large  as  a  hemp-seed,  and  are  somewhat  hard  ;  they 
cannot  be  enucleated  without  tearing  away  fi-agments  of  hepatic  tissue. 
These  nodules — which  are  little,  if  at  all,  transparent — are  formed  of  a 
very  thick  envelope  containing  a  refrangent  ovoid  body ;  this  envelope 
passes  insensibly  into  the  tissue  of  the  liver,  and  is  produced  merely  by 
the  transformation  of  the  hepatic  cells  ;  while  the  central  portion  con- 
tains nothing  of  the  embr3^o,  but  is  only  more  advanced  in  degeneration. 
The  contents  of  this  nodule  is  often  very  characteristic  i^us,  and  from 
this  it  might  be  concluded  that  these  pro- 
ductions are  evidence  of  a  local  inflammation 
of  the  liver,  which  has  been  set  up  around  a 
dead  embryo,  or  one  incapable  of  resisting  an 
eliminatory  process. 

Independently  of  these  nodules,  and  distri- 
buted— like  them — on  the  surface,  as  well  as 
in  the  substance  of  the  liver,  are  observed 
numerous  sinuous  streaks  running  in  every 
direction,  of  a  transparent  gray  tint  in  the 
centre,  and  bordered  by  a  yellow  line. 
Laulanie^  has  recognised  these  as  always 
branches  of  vessels  from  the  sub-lobular 
vein ;  and  it  is  here  that  is  found  the 
already  more  or  less  advanced  embryo.  It 
occupies  the  centre  of  a  mass  of  coagulated 
blood,  that  adheres  at  some  points  to 
the  wall  of  the  vessel,  which  is  the  seat  of  a  very  abundant  pro- 
liferation of  embryonic  cells.  From  this  there  arises  within  the 
sphere  of  action  of  the  obliterated  interlobular  vessel,  a  venous 
cirrhosis — mono-  or  multi-lobular — w^hich  assumes  tw^o  exceptional 
characters.  The  connective-tissue  productions  which  fill  the  spaces 
and  liver-fissures  are  remarkable  for :  1.  the  multiplicity  of  their 
capillary  vessels  and  the  ectasia  of  which  they  are  the  seat ;  2. 
the  presence  of  a  variable  number  of  giant-cells,  which  sometimes 
attain  an  enormous  volume,  and  in  their  distribution  do  not  appear  to 
submit  to  any  recognised  law.'  Piana^  had  already  recognised  the 
presence  of  giant-cells  in  the  vessels  containing  the  young  Cijsticerci 
pisiformes ;  and  he  also  observed  that  these  giant-cells  are  often  in- 
vaded by  Bacteria,  which  he  supposed  had  been  brought  from  the 
intestine  by  the  embi'yos. 

The  latter  measured  scarcely  more  than  1  mm.  long  and  much  less 
in  breadth,  and  were  composed  of  a  very  delicate  reticulum  enveloped 


Tig.  259. — Portion  of  the 
surface  of  the  liver  of  an 
artificially  infested  Rabbit, 
showing  the  vascular  tracks 
of  the  Ci/sticercus  jmi- 
formis,  as  well  as  numbers 
of  that  parasite  at  the 
second  day  of  their  deve- 
lopment ;  slitrhtlj'  magni- 
fied.— G.  P.  Plana. 


Laulani^.     Comp.  Rend,  de  I'Acad.  des  Sciences,  C,  1885,  p.  V. 
G.  Plana.     La  Veterinaria,  1881. 


PARASITES    OP    THE    LIVER. 


499 


in  a  thin  cuticle.  At  the  end  of  twelve  days  they  were  already  3  mm. 
long,  and  manifested  obscure  contractile  movements.  In  developing, 
they  become  elongated,  and  their  galleries  are  widened.  At  the  twenty- 
second  day  they  are  about  1  cm.  long  and  less  than  1  mm.  broad ;  and 
at  this  period  they  offer  a  curious  phenomenon,  first  observed  by 
Moniez.     The  Cysticercus  is  strangulated  in  the  middle  (Fig.  260),  and 

divides  into  two  portions  which,  at- 
tached to  each  other  by  a  more  or 
less  constricted  and  twisted  funicle 
that  in  time  becomes  atrophied  and 
absorbed,  leaves  the  moieties  com- 
pletely separated.  One  of  these  is 
probably  destroyed,  and  the  other 
soon  forms  a  rudimentary  Tape-worm 
head,  by  budding ;  consequently,  it 
alone  constitutes  the  definitive  Cysti- 


FiG.  260. — Development  of  the  CydicercU'i    Fig.   2&\.— Cysticercus  plsiformis  in  pro- 
pisiformis. — After  Moniez.  cess  of  division  at  the  twenty-second  day. 


A  month-old  larva,  taken  from  a  super- 
ficial gallery  in  the  liver  of  the  Rabbit.  It 
is  already  marked  by  numerous  folds  or 
jiapillse, /),  and  does  not  yet  show  any  signs 
of  dropsy  ;  a,  central  portion,  finely  granu- 
lar, which  marks  the  point  where  the 
tissues  rupture.  The  point  marked  b,  to 
the  rudiment  of  the  head,  ?t,  represents  the 
future  receptacuhmi  capitis.  ^Magnified 
15  diameters. 


A  cord  sph  unites  the  two  parts  of  a 
larva  that  was  originally  whole,  and  mai-ks 
a  sphacelated  portion  of  the  Cysticercus. 
At  the  superior  end  of  the  segment  is  seen 
the  rudiment  of  the  head  of  the  receptacu- 
lum  {re,  x)  ;  there  is  something  analogous 
to  it  in  part  B  ;  ct,  layer  of  certicle  which 
is  detached  ;  ol,  orifice  of  invagination. 
Part  A  forms  the  future  animal,  part  B 
being  destroyed. — Moniez. 


It  is  in  about  a  month  after  infestation — often  less — that  the  Cysti- 
cerci  quit  the  liver  and  spread  over  the  peritoneal  cavity ;  they  are 
sometimes  found  protruding  from  the  surface  of  the  liver.  Soon  they 
are  free,  slightly  dropsical,  and  of  various  degrees  of  development, 
being  then  most  frequently  lodged  between  the  two  serous  surfaces, 
when  they  form  their  cyst  and  estabhsh  themselves.  The  galleries 
they  have  quitted  disappear  after  a  time,  and  leave  more  or  less  maAed 
cicatrices  on  the  surface  of  the  gland. 

Hepatic   Cysticercosis   may  manifest    itself    beyond    experimental 
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conditions,  and  produce  a  morbid  state  of  a  cachectic  nature  that  some- 
times terminates  in  death.     We  have  observed  such  instances. 

Trematodes. — Crephn  has  given  the  name  of  Amphistoina  cxpJanatum 
to  a  species  found  by  Gurlt  at  Berhn,  in  the  bihary  duct  and  gall- 
bladder of  a  Zebu.  It  is  a  lanceolated  oval,  9  mm.  long  and  4  mm. 
broad  ;  the  posterior  sucker  is  sub-elliptical,  and  spread  out  at  the 
sides. 

The  other  Trematodes  of  the  liver  are  Distomes — Distoma  hejjaticum, 
D.  lanccolatum,  D.  truncatum,  and  D.  sinense,  the  effects  of  which  will 
be  indicated  hereafter  (Art.  Distomatosis  of  the  liver). 

Nematodes. — Ascaris  mcgalocephala  Cloq.,  and  Ascaris  sullla  Dujar. 
— Ascarides  may  enter  the  biliary  duct  and  give  rise  to  serious  colics, 
as  Eoll  as  remarked  with  regard  to  the  Ascaridc  of  the  Horse.  Cam- 
beroque,  veterinary  surgeon  at  Villefranche-de-Lauraguais,  has  observed 
epileptiform  seizures  in  a  Pig,  at  the  autopsy  of  which  he  found  no 
other  lesion  than  congestion  of  the  duodenum  and  the  adjoining  peri- 
toneum, and  the  presence  of  a  bundle  of  Ascarides  at  the  opening  of 
the  ductus  choledochus  ;  one  of  these  bundles  was  entirely  engaged  in 
the  duct,  and  another  fixed  there  by  its  anterior  part. 

CEsojjIiagostomu  doitatum  Eud. — Eeporced  by  Von  Linstow  as  found 
not  only  in  the  intestine,  but  also  in  the  liver  of  the  Pig. 

Sclcrostovia  armatum  Eud. — Megnin  has  found  the  middle  lobe  of 
the  liver  of  a  horse  transformed  into  a  real  fibro-plastic  tumour,  dense 
at  some  points,  soft  in  others,  and  studded  with  small  blood-cysts,  each 
of  which  contained  a  Sclerostoma  armatum — male  or  female — from 
2  cm.  to  4  cm.  long,  and  doubled  up  on  itself.  The  females  contained 
non-fecundated  ova  only.  In  the  left  lobe  of  the  liver  of  a  Horse,  at 
the  border  of  its  posterior  surface,  Colucci  discovered  an  inflammatory 
tumour  to  be  occupied  by  a  Sclerostome  that  he  considered  had  come 
from  the  intestine  and  penetrated  the  gland  by  a  foramen  1  mm.  wide, 
and  which  was  visible  on  the  anterior  surface  of  this  left  lobe.^ 

Ollnlanus  iricusjns  Leuck.- — We  have  seen  (p.  362)  that  the  embryos 
of  this  species — a  parasite  of  the  stomach  of  the  Cat — may  wander  into 
the  liver. 

Filar ia  hcimtica  Cobb. — .These  are  worms  found  by  Mather,  en- 
cysted in  the  intestinal  tunic  and  biliary  canals  of  a  Dog  (see  p.  454). 

Embryos  of  Filarice. — Colin  and  Eeynal-  were  the  first  to  make  men- 
tion of  the  presence,  in  the  liver  of  the  Horse,  of  white  or  yellow, 
calcified,  and  irregularly  spherical  nodules,  formed  of  numerous  con- 
centric layers.  Their  volume  varied  from  the  size  of  a  millet-seed  to 
that  of  a  pea,  though  there  were  some  which  were  scarcely  visible. 
Oreste  and  Ercolani  were  of  opinion  that  these  nodules  had  the  ovum 
of  a  Distoma  for  a  nucleus  ;  but  according  to  Mazzanti,  they  are  pro- 
duced by  the  embryos  of  Nematodes  carried  by  the  blood,  as  a  capil- 
lary was  in  the  centre  of  each  nodule.  He  sometimes  found  4  to  6  in 
the  same  tubercle.  They  insinuated  themselves  into  the  parenchyma, 
through  the  walls  of  the  bloodvessels,  and  gave  rise  to  irritation — 
either  in  the  lobules  or  the  interlobular  connective-tissue — that  ended 

1  Mt'gnin.  Bull,  de  la  Soc.  Centr.  de  Med.  V«5termairt;,  1884,  p.  396.  —  Colucci. 
L'Ercolani,  1889,  p.  70. 

^  Reynal.  Art.  Foie,  Nouv.  Diet.  Prat,  de  Mud.,  etc.,  Veterinaires,  VII.,  1862, 
p.  205.  —  Mazzanti.  Contribnto  all'  Etiologia  ilei  Noduli  Epatici  del  Cavallo,  II 
Moderno  Zooiatro,  I.,  1890,  p.  145. 
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in  the  formation  of  these  pseudo-tubercles.  They  measured  40  yu,  to 
180  fj.  long  and  3  /x  to  6  /^  in  diameter,  and  differed  from  those  of  Filaria 
2)apillosa — belonging,  no  doubt,  to  an  undetermined  species  of  Filaria. 

Eustroncjylns  gigas  Eud. — This  parasite  of  the  kidneys  has  been 
met  in  the  liver  of  a  Dog  by  Lissizin  (see  Parasites  of  the  Urinary 
Organs). 

Before  passing  to  the  description  of  psorospermosis,  echinococcosis, 
and  distomatosis,  we  here  give  a  list  of  the  hepatic  parasites  of  the 
domesticated  animals. 

Equidae. — Ascaris  megalocephala,  Sclcrostoma  armatum,  Filaria  sp.  ?, 
Distoma  hepaticum,  Linguatula  denticulata. 

Ox. — Avvphistoma  explanatum,  Distoma  licpaticum,  D.  lanccolatum, 
Cysticercus  tenuicollis,  Linguatula  denticulata. 

Sheep  and  Goat. — Distoma  kepaticnm,  D.  lanccolatum,  Cysticercus 
tenuicollis,  Linguatula  denticulata. 

Pig. — CEsopliagostoma  dentatum,  Distoma  hepaticum,  D.  lanccolatum, 
Cysticercus  tenuicollis,  Cyst,  cellulose  (see  Measles  of  the  Pig)- 

Dog. — Filaria  hepatica,  Eustrongylus  gigas,  Distoma  truncatum, 
Cysticercus  celluloses  (see  Measles  of  the  Dog). 

Cat. — Olhdanus  tricuspis,  Distoma  truncatum,  D.  lanccolatum,  D. 
sinense,  Ccenurus  sp.  ? 

Rabbit. — Saccharomyces  gutttdatus,  Eimcria  fc.lciformis,  Coccidium 
oviforme,  Cysticercus  pisiformis. 

Pigeon. — Monocercomonas  hepatica. 

Article  I. — Coccidiosis  of  the  Liver. ^ 

Coccidiosis,  or  Psorospermosis,  of  the  liver  is  a  frequent  parasitic 
affection  in  the  domesticated  Eabbit,  and  is  caused  by  Sporozoa — the 
Coceidia  oviformes  {Coccidium  oviforme  Leuck.). 

History. — This  parasite  appears  to  have  been  seen  first  in  the  Eabbit 
by  Carswell,  then  by  Hake  in  1839,  Nasse  in  1843,  Handheld  Jones  in 
1846,  etc. ;  but  its  nature  was  for  a  long  time  unknown.  Hake  mistook 
the  Coceidia  for  pus  corpuscles,  and  Lang  considered  them  to  be  neo- 
formations ;  while  a  number  of  observers  believed  them  to  be  the  ova 
of  Nematodes,  Distomes,  Tainite,  or  Linguatuhc;  or  they  were  mistaken 
for  the  Utricules  of  Miescher— Sarcosporidia;.  Davaine— in  conse- 
quence of  their  great  resemblances  to  the  ova  of  the  Helminth — named 
them  Corps  oviformes,  by  which  designation  they  were  for  a  long  time 
known.     However,  in  1845,  Eemak,   recognising  them   as   parasites, 

1  Rolofif.  Virchow's  Archiv.,  XLIIL,  1868,  p.  512.  —  Rivolta.  Psorospermes  et 
Psorospermoie.  Journal  des  V^ter.  du  Midi,  1869,  p.  445.  —  Leuckart.  Die  ParasUen 
des  Memchen,  I.,  2nd  edition,  1879.  p.  254.  —  Nicati  and  Kichaud.  Pech.  .-mr  la 
Cirrhose  BUialre  du  Lapin  Dome.sti(/ue.  Arch,  de  Physiologic  (2)  VII.,  1880,  p.  503. 
— Johne.  Bericht  li.  d.  Veterinarwesen  im  K.  Sachsen  f.  1881,  p.  60.  — Balbiani.  L^coiin 
sur  les  Sporozoaires,  Paris,  1884.  —  Rieck.  Sporozen  alx  Krankheit-<<>rr<'>/er  hei  Ham- 
thlfren.  Deutsche  Zeitschr.  f.  Thiermedicin  u.  Vergl.  Pathologic,  XIV.,  1888,  p.  .52. 
—  Uelepine.  PxorosjMrmioi  in  Pabbit's  Liver.  Brit.  Med.  Journal,  1889  (Rev.  des  So. 
Medicales,  XXXVI.,  1890,  p.  472.  —  Remy.  P.-ioro-ipcrmie  Hipatique  du  Lapin. 
Annales  de  Med.  Veterinaire,  1890,  p.  465.  —  Mnlassez.  Notea  mr  la  Psorospermoae 
du  Foie  chez  le  Lapm  Domeslique.  Arch,  de  Med.  Experimental,  III.,  1891,  p.  1.  — 
Delepine.  Cultivations  of  Psorospermia'.  London  Pathological  Society,  May  19,  1891  ; 
La  Medicine  Moderne,  IL,  1891,  p.  435, 
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proposed  to  class  them  with  the  Psorospermiye  of  Fishes,  discovered  by 
J.  Miiller  in  1841.  This  relationship — which  was  for  a  long  time  hypo- 
thetical, but  was  endorsed  by  Lieberkiihn  in  1856 — was  confirmed  in 
studying  their  phases  of  development,  but  with  the  important  restriction 
that  the  Psorosperrnite  of  Fishes  —  Myxosporidicc  —  and  the  Psoro- 
spermiae  oviformes — Coccu/Zct— form  two  distinct  orders  in  the  class  of 
Sporozoa. 

Coccidium  oviforme. — The  Coccidium  oviformc  belongs  to  the  order 
of  Psorospermiai  oviformes  or  Coccidia,  class  of  Sporozoa  (see  p.  4).  In 
the  adult  state  it  is  an  ovoid  body,  enclosed  in  a  double-contoured  shell 
or  cyst,  flattened  at  one  of  its  poles,  and  30  /x  to  50  /x  long  by  14  fx.  to 
28  fj.  broad. 

In  the  Coccidia  so  encysted,  the  protoplasmic  contents  separate  from 
the  wall  and  contract  into  a  ball-shaped  mass  (Fig.  2G1,  /') ;  this  is  the 


Fig.  262. — Evolution  of  the  Coccidium  ovifoiine  of  the  Rabbit's  liver. — After  Balbiaiii. 

a,  h,  c,  young  Coccidia  contained  in  the  epithelium  of  the  hepatic  canaliculi ;  a, 
nucleus  of  the  epithelial  coll  ;  d,  e,  f,  encysted  adult  Coccidia  ;  ;/,  h,  i,  I:.  I,  development 
of  the  sporoblasts ;  vi,  mature  sporoblast,  much  magnified,  showing  the  two  falciform 
corpuscles  in  their  natural  position,  with  the  remains  of  the  granular  mass  {nuclens  de 
reliquat)  ;  n,  compressed  sporoblast,  with  the  two  corpu.scles  separated  from  each  other  ; 
0,  a  spore  ;  y,  its  nucleus. 

last  phase  of  development  observed  in  the  liver.  But  if  some  of  these 
cysts  are  put  in  water  or  damp  soil— as  Kaufiman  did  first  in  1847,  then 
Lieberkiihn,  Davaine,  Stieda,  Waldenberg,  Balbiani,  etc. — the  ulterior 
stages  will  be  promoted ;  but  the  rapidity  of  their  evolution  depends 
upon  the  conditions  of  temperature  and  oxygenation  in  which  they  are 
placed.  Below  2  cm.  or  3  cm.  of  water,  Balbiani  has  seen  segmenta- 
tion of  the  central  mass  occur  in  15  or  20  days.  In  less  water  or  in 
damp  sand,  it  takes  place  in  2  or  3  days,  and  at  the  end  of  10  or  15 
days  in  summer  the  complete  evolution  has  been  effected. 

Segmentation  divides  the  protoplasm  into  two  (g),  then  into  four 
round  masses  or  sporoblasts  {h);  then  each  of  these  elongates  (?'),  ex- 
pands into  a  ball  at  each  end  {k),  is  enveloped  in  a  thin  membrane,  and 
shows  in  its  concavity  the  remains  {m)  of  the  granular  mass  of  the 
sporoblast.  At  this  stage  each  sporoblast  is  formed  by  the  junction 
ol  t\vo  falciform  corjouscles  or  spores  {n,  o),  placed  in   an  inverse  direc- 
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tion,  and  provided  with  a  nucleus  (Balbiani).  The  Coccidia  are  thus 
preserved — without  any  appreciable  modification — for  an  indefinite 
time. 

If  the  cultivation  has  been  made  in  an  albuminous  fluid,  at  the  end 
of  eight  days  segmentation  has  resulted  in  the  production  of  four,  some- 
times five,  six,  or  more,  oval  corpuscles,  which  quickly  elongate,  become 
cylindrical,  pyrifoi-m,  or  fusiform,  and  manifest  slight  amceboid  move- 
ments. They  soon  appear  to  reunite  and  form  a  long  filament  in  the 
capsule  ;  sometimes  they  form  a  crescent.  In  all  these  vermiform 
bodies  appear  two  or  three  round,  very  refrangent  corpuscles,  which 
cannot  be  seen  passing  through  the  capsule,  but  which  increase  in 
number  in  the  fluid  surrounding  them  (Delepine). 

Frequency.— Coccidiosis  of  the  liver  is  frequent  in  domesticated 
Eabbits,  especially  those  in  certain  regions — as  in  Paris.  Delepine 
estimates  at  92  per  cent,  the  number  in  which  the  Coccidia  oviformes 
may  be  found  in  England.  In  this,  as  in  all  other  cases  of  parasitism, 
their  development  and  propagation  are  favoured  by  the  agglomeration 
of  numerous  individuals  in  the  same  locality. 

Coccidiosis  of  the  liver  is  distinct  from  that  of  the  intestine,  and  most 
frequently  they  do  not  exist  in  the  same  animal. 

The  Coccidia  oviformes— or  others  closely  allied  to  them — have  been 
met  with  in  the  liver  of  Man  by  Gubler,  Dressier,  Virchow,  and 
Leuckart.  Perhaps  this  was  also  the  case  with  the  Pig  in  which  Johne 
found,  on  the  upper  border  of  the  liver,  irregular-shaped  cysts  contain- 
ing a  turbid  fluid,  in  which  numerous  Coccidia  floated  ;  but  they  were 
three  or  four  times  larger  than  those  of  the  Eabbit,  as  they  measured 
120  jj.  long  by  70  /x  broad. 

Symptoms. — Eabbits  affected  with  hepatic  Coccidiosis  to  a  marked 
extent,  lose  flesh,  the  appetite  disappears,  and  the  fur  loses  its  lustre 
and  becomes  matted  ;  they  are  also  less  lively  and  alert.  Notwith- 
standing good  food,  they  continue  to  waste,  their  mucous  membranes 
become  pale  or  assume  an  icteric  tint,  the  hair  is  erect,  the  weight 
rapidly  diminishes,  and  marasmus  is  accentuated  by  tympanitis;  there 
is  ascites,  an  exhausting  diarrhoea,  uncertain  or  staggering  movements, 
etc. ;  in  fine,  all  the  symptoms  of  pernicious  anaemia.  Death  takes 
place  in  convulsions  in  two  or  three  months.  Often,  however,  a  very 
large  number  of  Coccidia  will  be  found  in  the  liver,  and  yet  the  animals 
during  hfe  did  not  show  any  evidence  of  their  presence.  Claude  Bernard 
has  found  that  puncture  of  the  floor  of  the  fourth  ventricle  in  Eabbits 
affected  with  advanced  Coccidiosis,  does  not  not  produce  diabetes 
(Davaine). 

Pathological  Anatomy.— At  the  autopsy,  the  liver  may  present  its 
normal  volume  and  weight  if  infestation  is  not  very  marked ;  but  gener- 
ally it  is  much  larger  in  size  and  heavier — sometimes  treble  its  normal  con. 
dition,  and  all  the  lesions  of  cachexia  and  abdominal  dropsy  are  observed. 
The  hepatic  parenchyma  is  studded  or  crammed  with  whitish-yellow  cysts, 
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from  the  size  of  a  millet-seed  to  that  of  a  pea,  or  even  a  nut ;  and 
globular,  elongated,  or  lobulated,  giving  the  surface  of  the  liver  a  mam- 
millated  appearance.  Their  number  is  at  times  so  great  that  the  inter- 
vening parenchyma  is  completely  atrophied.  These  cysts  contain  a 
thick,  yellow,  creamy,  grumous  or  caseous  matter,  chiefly  composed  of 
the  encysted  Coccidia,  epithelial  cells  un- 
dergoing fatty  degeneration,  free  nuclei, 
and  fat-drops.  The  membrane  limiting 
these  tumours  is  only  the  altered  wall  of 
a  hepatic  canal,  which,  under  the  in- 
fluence of  irritation,  has  formed  a  thick 
capsule  of  connective  tissue,  constituted 
by  concentric  fibres  and  numerous  nuclei. 
These  altered  and  transformed  hepatic 
tubes  have  generally  maintained  their 
communication  with  the  neighbouring 
canaliculi ;  though  it  may  happen  that  a 
connective-tissue  formation  has  isolated 
and  encysted  them,  in  a  manner  analogous  to  the  encystment  that 
takes  place  around  foreign  bodies  or  old  tubercles. 

The  hepatic  lobules  have  undergone  various  changes.     Sometimes 
they  are  replaced  by  connective  tissue,  as  in  biliary  cirrhosis  ;  at  other 


Fig.  263. — Coccidlum  ovifomit  in 
the  epithelial  cells  of  the  hepatic 
ducts,  displacing  the  nuclei  of 
the  cells. — Balbiani. 


Fig.  264. — Section  from  the  liver  of  a  Rabbit  invaded  by  the  Cocc'ulium  ovi/orme.     The 
hepatic  ducts  are  dilated  by  the  parasitic  productions. — Balbiani. 

times  they  are  atrophied  by  the  peripheral  compression  of  the  parasitic 
cysts,  or  by  hypertrophy  of  the  interlobular  connective  tissue. 

The  Coccidia  show  themselves  in  two  principal  forms — free  or 
encysted.  The  free  Coccidia  are  the  youngest,  and  are  met  with  in  the 
biliary  canaliculi,  w^hich  have  undergone  much  change  ;  they  are  most 
frequently  spherical  or  slightly  elongated,  measuring  11  /x  to  14  /x  broad, 
and   17  jj.  to  22   /a  long.     Some   are  almost  homogeneous,   and  very 
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refrangent,  with  a  darker  central  x^oint ;  the  others  are  altogether 
granular,  without  a  central  point,  and  resemble  cells  undergoing  fatty 
degeneration  ;  their  volume  varies  from  6  /a  or  8  //.  to  30  /a.  They 
exactly  resemble  white  or  red  blood  corpuscles,  or  even  cellular  nuclei, 
and  are  often  included  in  epithelial  cells,  and  sohtary  or  grouped  in 
small  masses  in  the  same  cell.  The  encysted  Coccidia,  which  corre- 
spond to  the  type  described  above,  may  also  exist  in  the  interior  of  a 
cell ;  and,  like  the  preceding,  they  are  sometimes  lodged  in  large  giant- 
cells. 

It  is  not  rare  to  find  white  particles  floating  in  the  bile,  similar  to 
the  contents  of  the  tumours,  and  almost  exclusively  formed  of  Coccidia. 
According  to  Rivolta,  the  parasites  are  also  sometimes  developed  in  the 
epithelium  of  the  gall-bladder.  He  also  states  that  he  has  observed 
in  the  Eabbit's  Hver,  along  with  the  Coccidium  oviformc,  other  Coccidia 
belonging  to  the  species  Eimeria  falciformis  Eimer,  which,  until  then, 
had  only  been  found  in  the  intestinal  epithelium  of  the  Mouse.^ 

The  evolution  of  the  Coccidia  oviformes  in  the  liver  of  the  Eabbit, 
may  be  summed  up  as  follows.  It  is  probable  that  the  sporiferous 
cysts  described  above,  after  their  evolution  in  a  damp  medium,  are 
carried  with  dust,  by  currents  of  air,  on  to  the  food  of  healthy  animals. 
On  reaching  the  digestive  canal,  they  rupture,  the  sporoblasts  also  rend 
their  wall,  and  the  spores  are  changed  into  small  amoeboid  masses  ; 
these  ascend  by  the  ductus  choledochus  into  the  bile-ducts,  to  invade 
the  epithelial  cells.  They  are  there  seen  at  first  as  free  Coccidia, 
dilating  the  cells  into  which  they  have  penetrated,  and  gradually 
pushing  their  nucleus  to  one  side.  By  their  accumulation  they  enlarge 
the  bile-ducts,  rendering  them  varicose,  sometimes  causing  their 
rupture,  and  forming  the  white  masses  characteristic  of  the  malady. 
Soon  the  epithelial  cells  are  detached,  along  with  the  Coccidia  they  con- 
tain, and  fall  into  the  pouches  formed  by  the  dilatation  of  the  ducts ;  it 
is  now  that  the  parasites  are  liberated,  and  becoming  enveloped  in  a 
double-contoured  capsule,  are  said  to  be  encysted.  They  are  gradually 
carried  into  the  intestines,  and  on  being  thrown  out  of  the  body  with 
the  faices,  achieve  their  development  in  a  damp  situation. 

Treatment. — Hepatic  Coccidiosis  may  occasion  serious  losses  in 
rabbit-hutches,  and  gravely  compromise  the  rearing  of  Rabbits. 

When  it  is  present,  it  is  easy  to  arrest  its  ravages  by  separating  the 
healthy  from  the  diseased  animals,  and  in  carefully  carrying  out  disin- 
fection by  means  of  boiling  water,  in  the  places  where  the  sick  creatures 
have  deposited  their  excrements,  along  with  the  encysted  Coccidia.  It 
is  more  advantageous  to  sacrifice  the  diseased  or  suspected  Rabbits, 
than  to  undertake  their  medical  treatment.     Their  viscera  should  not 

1  The  genus  Eima-ia  Schn.  comprises  Coccidia,  the  contents  of  whose  cysts  are 
entirely  converted  into  a  single  .sporoblast  that  is  transformed  into  an  indefinite  number 
of  corpuscles. 
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be  thrown  on  dung-heaps,  nor  in  yards,  as  is  usually  done,  but  burned, 
or  purified  by  prolonged  boiling. 

If,  as  Davaine  remarks,  psorospermosis  is  more  frequent  among 
Babbits  reared  in  dark  and  confined  places,  the  indications  are  to  have 
the  hatches  in  dry,  and  sufficiently  well-aired  and  hghted  situations. 
According  to  Handfield  Jones,  English  breeders  attribute  the  develop- 
ment of  the  disease  to  feeding  the  Eabbits  exclusively  on  green  food, 
and  this  certainly  may  contribute  to  it ;  so  that  it  is  well  to  give  them 
fortifying  healthy  food,  with  hay  and  corn  from  time  to  time,  and  water 
should  always  be  accessible  to  them. 

Article  II. — Echinococcosis  of  the  Liver. 

Echinococci. — The  Echinococci  (Echinococcus  veterinonim  Eud., 
Ec/i.  i^olyvwrphus  Diesing)  represent  the  cystic  phase  of  the  Tcenia 
echinococcus  of  Von  Siebold,  which  lives  principally  in  the  intestine  of 
the  Dog  (see  p.  42.3  ct  seq.).  The  carnivorous  bearer  of  that  Tape-worm 
expels,  with  its  defecations,  the  mature  proglottides  gorged  with  ova  ; 
and  the  latter,  protected  by  the  resistance  of  their  shell  from  external 
causes  of  destruction,  are  many  of  them  carried  into  drinking  water,  or 
into  the  alimentary  matters  of  Man  and  animals,  and  with  them  gain 
access  to  the  digestive  canal.  The  experiments  of  Von  Siebold,  Kiichen- 
meister.  Van  Beneden,  Leuckart,  etc.,  have  placed  beyond  a  doubt  the 
relationship  between  the  Echinococci  and  the  Tania  echinococcus. 

The  Echinococci — also  called  Hydatids — are  met  with  in  very  varied 
hosts.  They  have  been  found  in  Man,  various  species  of  Monkeys,  the 
Dog  and  Cat,  Ichneumon,  Eabbit,  Squirrel,  Pig,  Wild  Boar,  Ox,  Argali, 
Sheep,  Goat,  Deer,  Giraffe,  Camel,  Dromedary,  Elan,  Antelope,  Horse, 
Zebra,  American  Tapir,  and  Giant  Kangaroo.  They  have  also  been 
observed  in  the  Turkey.  (Echinococci  have  likewise  been  seen  in  the 
Elephant.)     But  they  are  most  frequent  in  Euminants  and  the  Pig. 

They  are  met  with  in  the  most  varied  organs,  but  the  liver  is  the 
favourite  location  ;  then  come  the  lungs,  and  after  them  the  kidneys, 
spleen,  intestinal  walls,  serous  membranes,  heart,  muscles,  and  even 
the  bones.  The  same  animal  may  be  invaded  in  several  of  these  organs, 
and  instances  are  on  record  in  which  there  was  general  infestation  that 
induced  pronounced  cachexia.  Such  was  the  case  of  a  sow  tw'O  years 
old,  reported  by  Dupuy,  which  had  been  aflected  with  paraplegia,  and 
was  found  on  examination  after  death  to  have  hydatids  in  several 
muscles  of  the  loins,  back  and  thighs,  and  in  the  liver,  lungs  and 
kidneys.     Megnin  and  Lemke  have  made  known  similar  cases. ^ 

The  development  of  the  hydatid  is  very  slow.  The  embryos  of  the 
TcBuia  echinococcus   probably  enter   the   liver   by  the   portal   system. 

1  Dupuy.  Journ.  de  Medecine  de  Sedillot,  1825,  p.  63.  —  Meguin.  Comp.  Rend. 
Soc.  de  Biologic,  1881,  p.  105.  —  Lemke.  Adam's  Wochenschrift  f.  Thierheilkunde, 
1883. 
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Leuckart,  having  succeeded  in  infesting  sucking  Pigs  with  ripe  segments 
of  this  Tape-worm,  has  noticed  beneath  the  serous  covering  of  the 
liver,  at  the  end  of  four  weeks,  small  white  nodules  scarcely  a  millimetre 
in  diameter.  Each  of  these  consisted  of  a  cyst  of  connective  tissue, 
formed  at  the  expense  of  the  hepatic  tissue,  and  containing  a  globular 
body  of  a  simple  structure,  which  was  a  young  Echinococcus.  Two 
months  after  infestation,  the  Echinococci  were  nearly  dovible  that  size, 
and  were  already  dropsical ;  and  towards  the  end  of  the  fifth  month  the 
cysts  were  the  size  of  a  wall-nut — raising  the  serous  membrane  more  or 
less,  and  each  contained  a  hydatid.  This  was  constituted  by  a  spheroid 
tremulous  vesicle  with  thick  walls,  whitish  in  colour,  and  translucent 
(the  mother-vesicle).  The  wall  comprises  two  quite  distinct  membranes 
— an  external  {hydatic  membrane),  which  is  a  cuticle  about  -2  mm. 
thick,  formed  of  a  large  number  of  concentric  layers ;  and  an  internal 


Fig.  265.— A  proligerous  vesicle  ;  highly         Fig.    266.  —  Diagram    of    a    proligerous 
magnified.— Railliet.  vesicle,  to  show  the  manner  in  which 

the  heads  of  the  Tisnia  are  formed  in 
its  interior. — Railliet. 

one  (germinal  membrane),  which  is  thin  and  scarcely  -12  mm.  thick.  The 
fluid  that  distends  the  hydatid  is  colourless  or  slightly  yehow,  of  a 
neutral  or  shghtly  acid  reaction.  It  may  contain  very  diverse  sub- 
stances, the  majority  of  which  are  foreign  to  it,  and  enter  it — by 
endosmosis — from  the  blood  or  adjacent  organs. 

Besides  these  accidental  substances,  the  hydatids  contain  variable 
proportions  of  a  leucomain — discovered  by  Mourson  and  Schlagden- 
hauffen— which  is  nutritive  waste.  Its  abundance  is  in  proportion 
to  the  activity  of  nutrition,  which  is  very  gi-eat  when  the  heads  of  the 
Taenia  are  growing,  and  small  at  the  resting  period  of  the  Echinococcus. 
To  the  presence  of  this  alkaloid  are  attributed  the  urticarias  and 
peritonites  observed  in  Man,  in  cases  in  which  the  hydatid  opens  into 
the  large  serous  cavities. 

Exceptionally,  the  Echinococcus  does  not  get  beyond  this  stage,  and 
it  is  then — since  the  days  of  Laennec— named  an  Acephalocyst.     But  it 
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usually  happens  that,  when  the  mother-vesicle  has  sufficiently  enlarged, 
there  appear  on  the  internal  surface  of  the  germinal  membrane, 
small  papillae  arranged  in  more  or  less  closely-set  groups.  Each  of 
these  has  a  cavity  that  gradually  enlarges,  and  the  inner  surface  of 
which  soon  becomes  differentiated  into  a  thin  cuticle.  The  vesicles 
thus  formed,  and  which  are  attached  to  the  germinal  membrane  by  a 
short  pedicle,  are  designated  inoUgcrous  vesicles.  Their  internal  surface 
forms  the  heads  of  the  Tasniaj,  or  scoleces  ;  there  are  usually  5  to  10,  or 
20,  or  even  34,  in  the  interior  of  the  same  proligerous  vesicle,  and  they 
are  not  always  of  the  same  age  or  size.  When  completely  developed, 
they  are  small  round  bodies,  measuring  on  the  average  -19  mm.  by  -16 
mm.  ;  the  pole  opposite  to  the  pedicle  shows  a  depression  formed  by 
the  invagination  of  the  head  itself,  and  on  the  sides  are  the  suckers,  at 


Fig.  267.— Echinococcm  pohjmorphus.  Fig.  268.— Echinococcus  jwlymorphus. 

A,  young  Taenia  detached  from  the  pro-  A,  side  and  front  view  of  hooks  ;  B, 

ligerous  vesicle,  to  which  it  was  fixed  by  its  isolated  suckers, 

inferior  pedicle  ;  the  head  is  retracted  in- 
side the  neck.  B,  the  same,  with  the  head 
evaginated. — After  Perroncito. 

the  bottom  a  double  crown  of  hooks.  The  latter  are  similar  to  those 
of  the  adult  Ticnia,  though  slightly  longer,  and  at  the  periphery  of  the 
head  are  distributed  a  considerable  number  of  calcareous  particles  or 
corpuscles.  Evaginated,  it  appears  as  in  figure  267,  B.  The  vesicles 
burst,  and  the  heads  separate  from  them  and  float  at  liberty  in  the 
fluid  for  a  long  time  after  the  hydatid  is  dead,  or  when  it  is  placed  in 
water,  which  enters  it  by  osmosis. 

The  proligerous  vesicles  are  not  the  only  mode  of  multiplication  of 
the  Echinococcus  ;  for  there  may  form  what  are  called  secondary  vesicles 
or  daughter-bladders,  which  have  all  the  characters  of  the  mother-vesicle. 
Originating  in  the  substance  of  the  cuticle  or  liydatic  membrane,  they 
gradually  distend,  then]  rupture  it,  and  fall  external  to  or  inside  the 
mother-vesicle,  according  to  the  conditions  in  which  development  is 
effected.  In  the  first  case,  there  are  secondary  external  or  exogenous 
vesicles,  and  the  Echinococcus  is  then  called  Echinococcus  scolcciparicits 
Kiichenmeister,  or  E.    simplex  or  E.  granulosus  Leuckart.      In   the 
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second  case,  there  are  secondary  internal  or  cxogcnons  vesicles,  when  the 
parasite  is  termed  E.  altricipariens  Kiichenmeister,  or  E.  hydatidosns 
Leuckart. 

The  mode  of  formation  of  these  two  kinds  of  Echinococci  remains 
the  same,  and  there  is  nothing  fundamental  in  the  distinction  ;  it  may 
be  remarked,  however,  that  they  are  not  generally  found  in  the  same 
Echinococcus,  nor  yet  in  the  same  host. 

The  external  secondary  vesicles  are  more  especially  common  in 
Euminants  and  the  Pig,  and  they  are  not  rare  in  Man.  They  usually 
remain  small,  and  may  pass  unperceived  ;  they  most  frequently  belong 
to  medium-sized  Echinococci. 

The  secondary  internal  vesicles  are  most  frequent  in  Man,  the  Pig, 

vt 
vp 


Fig.  269. — Echinococcus  poJymorplms  ;  diagram  of  the  formation  of  proligerous  and 
secondary  vesicles.  — Railliet. 

ct,  cuticle  or  hydatic  membrane  ;  m,  germinal  vesicle  ;  ?/,  secondary  or  daughter- 
vesicle  commencing  its  formation  ;  vf',  daughter-vesicles  passing  internally  ;  vf", 
daughter-vesicle  passing  e.\ternally  ;  r]fe,  external  or  excgenous  daughter-vesicles  ;  vfi, 
internal  grand-daughter  or  endogenous  vesicle  ;  lyf,  internal  grand-daughter  vesicle  ; 
vpfe,  external  grand-daughter  vesicle  which  appears  to  bu  produced  in  the  multilocular 
Echinococcus. 

and  the  Horse — though  they  have  been  seen  by  Eailliet  also  in  the  Ox  ; 
they  are  generally  much  larger  than  the  external  ones. 

The  secondary  vesicles  are  also  capable  of  throwing  out — by  intra- 
cuticular  budding — other  vesicles  of  a  tertiary  order,  external  or 
internal  like  them,  and  called  grand-daughter  vesicles. 

The  secondary  daughter  or  grand-daughter  vesicles — external  or 
internal — are  capable  of  developing  proligerous  vesicles,  and,  conse- 
quently, the  heads  of  Taeniae,  at  least  as  well  as  the  mother- vesicle  ; 
hke  it,  also,  they  may  remain  sterile  and  form  acephalocysts. 

There  is  also  a  special  form  of  Echinococcus  that  receives  the  name 
of  Echinococcus  multilocularis  or  E.  alveolaris,  and  which  is  distinguished 
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from  the  preceding  by  the  size  of  the  vesicles — these  remaining  very 
small,  from  the  size  of  a  millet-seed  to  that  of  a  pea  at  most.  These 
vesicles  remain  agglomerated  in  masses,  which  may  grow  as  big  as  the 
head  of  an  infant,  and  are  attached  to  each  other  by  a  common  con- 
nective-tissue stroma,  resulting  from  the  fusion  of  their  adventitious 
capsules.  The  masses  they  form  have  the  appearance  of  well-defined 
tumours  easy  to  enucleate,  and  a  section  of  them  shows  a  number  of 
alveoli,  each  filled  with  what  looks  like  colloid  matter,  but  which  is 
nothing  more  than  a  vesicle  with  its  wall  collapsed  and  doubled-up  on 
itself.  In  consequence  of  their  appearance,  these  tumours  originally 
received  the  designation  of  alveolar  colloid  cancer,  but  Virchow  was  the 
first  to  make  known  their  true  nature.  The  multilocular  Echinococci 
are  less  frequently  fertile  than  the  ordinary  hydatids,  and  the  number 
of  the  heads  more  particularly  always  remains  limited,  their  discovery 
sometimes  requiring  long  and  diligent  search.  Little  is  known  as  yet 
with  regard  to  the  development  of  these  Echinococci ;  perhaps  they 
result,  as  Meyer  has  said,  from  exogenous  budding  of  the  daughter 
and  grand-daughter  vesicles,  arising  from  a  small  number  of  the  mother- 
vesicles.  They  have  been  more  especially  observed  in  Man ;  but  we 
possess  at  present  36  recorded  instances^  in  which  they  have  been 
found  in  animals,  23  of  these  being  due  to  Ostertag.  Only  four  of  them 
were  cases  of  Pigs,  all  the  others  being  observed  in  the  Ox,  and  nearly  all 
of  the  Echinococci  were  found  in  the  liver. 

The  multilocular  Echinococcus  is  distinguished  not  only  by  its 
appearance,  from  all  the  other  Echinococci,  but  it  has  a  particular 
geographical  distribution — at  least  in  Man.  Thus  it  is  never  seen  in 
Iceland  nor  Australia,  where  the  hydatid  cysts  are  endemic  ;  and  of  182 
cases  of  hydatids  observed  in  Mecklenburg,  only  one  had  this  form. 
It  is  in  Wurtemberg,  Bavaria  and  Switzerland — where  the  hydatid 
cysts  are  relatively  rare — that  the  alveolar  Echinococcus  has  been  most 
frequently  encountered.  The  hydatids  of  this  form  observed  iu  Oxen 
and  Pigs,  are  observed  chiefly  in  the  abbatoirs  of  Munich  (Bollinger, 
Brinsteiner)  and  of  Berlin  (Ostertag). 

Man  alone  furnishes  iinportant  information  as  to  the  longevity  of 

1  Huber.  Jahresber.  d.  Naturhist.  Vereins  von  Augsburg,  1861  ;  Virchow's  Archiv., 
LIV.,  p.  269.  —  Perroncito.  Gli  Echinococchi  ndl'  Uomo  e  neijli  Animali,  Torino, 
1871  ;  1  Paransili  dcW  Uome  e  degli  Animali  UtUi.  Milano,  1882,  p.  170.  —  Harms. 
4,  Jahresber.  d.  k.  Thierarzneischule  zu  Hannover,  1872,  p.  62.  —  Bollinger.  Deutsche 
Zeitschr.  f.  Thiermedicin,  II.,  1875,  p.  109.  —  Slowak.  Monatsschrift  d.  Voreines  der 
Thieriirzte  in  ffisterreich,  1878,  No.  7.  —  Brinsteiner.  Zur  Verf/leich.  Pathol,  d. 
Alreolar- Echinococcus  der  Leber,  Miinehen,  1884.  —  Grimm.  Bericht  ii.  d.  'Veteriniir- 
wesea  im  K.  Sachsen  f.,  1885,  p.  84.  —  Riill.  Lehrhuch  der  Pathol,  u.  Therapie  der 
Hausthitre,  5*^  ed.,  I.,  p.  92.  —  Guillebeau.  Ein  Fall  von  Echinococcus  MnUilocidaris 
heini  Kinde.  Schweizer-Archiv  f.  Thierheilkunde,  XXXII.,  1890,  p.  169;  Zur  His- 
tolof/ie  des  Multilocular  en  Echinococcus.  Virchow's  Archiv,  CXIX.,  1890,  p.  108.  — 
Ostertag.  Ueher  den  Echinococcus  Multiloctdaris  Lei  liindn-n  und  Srhweintn.  Deutsche 
Zeitschr.  f.  Thiermedicin,  XVII.,  1890,  p.  172.  —  Henning.  Lin  UmjcwShnlicher  Fall 
von  Echinococcus  Polymorphus  in  der  Schweineleber.  Repertor.  d.  Thierheilkunde,  1891, 
p.  33. 
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the  hydatids,  and  it  appears  that  this  may  he  very  great.  Courty  has 
observed  a  case  of  hydatid  in  the  ihac  region,  that  dated  from  thirty- 
five  years.  (Raynal  operated  on  a  woman,  in  whom  the  swelHng  had 
gradually  spread  during  forty-three  years  over  a  considerable  portion 
of  the  face,  and  attained  the  size  of  a  child's  head.)  Raymond  has 
seen  an  Echinococcus  persist  for  seven  years  in  a  Horse. ^ 

In  growing  older,  the  hydatid  undergoes  modifications.  These  are 
sometimes  limited  to  increase  in  volume  and  thickening  of  the  cuticle, 
which  may  attain  1  mm.  By  remaining  simple,  the  hydatid  is  capable  of 
acquiring  a  diameter  of  15  cm.  ;  though  this  is  exceptional,  and  most 
frequently  it  remains  no  larger  than  the  fist.  In  general,  the  increase 
in  size  is  due  to  the  formatiou  of  secondary  vesicles,  which — if  they 
are  internal — cause  the  mother-vesicle  to  undergo  a  dilatation  that  is 
rarely  regular,  and  is  usually  subordinate  to  the  resistance  that  the 
organs  of  the  host  offer  to  its  extension. 

Pathological  Anatomy. — Echinococcosis  of  the  liver  is  more 
particularly  prevalent  in  Ruminants  and  the  Pig ;  a  few  instances  have 
been  observed  in  the  Horse  and  Ass.- 

It  is  often  difficult  to  ascertain  the  number  of  Echinococci  by  which 
the  liver  is  invaded,  in  consequence  of  the  impossibility  of  distinguishing 
the  external  secondary  vesicles  from  the  mother-vesicles. 

The  hydatids  sometimes  cause  considerable  alterations  in  the  liver 
of  their  host.  There  is  formed,  at  first,  a  cyst  for  each  mother- vesicle, 
and  the  external  vesicles  may  remain  in  this  cyst — which  is  amplified 
in  proportion  to  their  growth ;  or  it  may  throw  out  ampullary 
ramifications,  each  having  one  or  several  secondary  vesicles.  These 
ramifications  remain  in  communication  with  the  primary  cyst,  or 
separate  from  it  by  the  constriction  of  the  intermediate  canal,  causing 
obstruction,  and  sometimes  its  atrophy.  The  walls  of  the  cyst  have  a 
variable  thickness,  which  may  be  from  5  mm.  to  10  mm.  ;  they  are 
coriaceous,  resisting,  have  not  many  vessels,  are  smooth  on  their  inner 
surface,  and  in  general  free  from  adhesions  with  the  surface  of  the 
hydatids.  The  latter  can  be  extracted  by  careful  incisions  made  with 
the  scalpel,  guided  by  the  director. 

A  liver  invaded  by  the  Echinococci  is  considerably  modified  in  its 
aspect.  Its  volume  and  weight  are  augmented — sometimes  tenfold. 
The  liver  of  the  Ox,  which,  in  the  normal  state,  weighs  about  5  kilo- 
grammes, may  when  affected  with  hydatids  amount  to  50  kilo- 
grammes. East  has  found  it  weigh  130  pounds,  Roberts  and  Gregory 
145  to  146  pounds,  and  Ringk  158  pounds.  It  is  the  same  in  the  Pig  ; 
in  health  the  average  weight  of  this  organ  is  about  2  kilogrammes 

^  Raymond.     The  Vetennarv  Journal,  XVI.,  1883,  p.  178. 

2  Eassie.  The  Veterinary  Journal,  XXIV.,  1S87,  p.  325.  —  Morot.  Bull,  de  la 
Soc.  Centr.  de  Med.  Veteriiiaire,  1887,  p.  214.  —  Leclainche  and  Railliet.  Jbid.,  1889, 
pp.  283,  285.  —  Mc  Fadyean.  Journ.  of  Compur.  I'athol.  and  Therapeutics,  II.,  1889, 
p.  347. 
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(4|-  pounds),  but  it  may  acquire  an  enormous  volume — Cartwright  has 
found  it  to  be  50  pounds,  and  Girard  110  pounds. ^ 

The  increase  in  vohime  entails  modifications  in  the  neighbouring 
organs,  which  are  displaced,  compressed,  deranged,  and  hindered  in 
their  functions.  The  curvature  of  the  diaphragm  is  increased,  and 
the  lungs  are  diminished  in  size  ;  while  the  intestines  sometimes  show 
constrictions,  and  the  peritoneum  contracts  adhesions. 

The  liver  is  lumpy  on  its  surface,  and  instead  of  a  uniform  tint,  it 
shows  round  white  patches  corresponding  to  the  hydatids.  The  visceral 
peritoneum  and  Glisson's  capsule  are  notably  thickened,  and  may  form 
adhesions  with  the  diaphragm,  intestines,  etc.     The  hepatic  tissue  is 


N^uxilec  ad.  na^ 


Fig.  270.  —  Liver  of  the  Pig  invaded  by  an  enormous  quantity  of  Echinococci.  This 
liver  measured  '56  m.  broad  and  "ll  m.  high,  and  weighed  12-500  kik)gramme3  (about 
27  pounds). — Railliet. 


compressed,  discoloured,  and  atrophied,  and  has  become  fibrous  at 
points  in  the  vicinity  of  the  hydatids,  and  particularly  at  those  which 
are  intermediate  to  two  or  more  voluminous  vesicles,  where  it  only 
appears  as  an  eyot  or  band.  A  deep  section  of  the  oi'gan  lays  open 
round,  irregular,  and  unequal  cavities,  lined  by  the  cystic  membrane, 
from  which  the  hydatic  fluid  spirts  out,  with  the  intact  vesicles. 

As  they  become  older,  the  hydatids  are  modified,  and  are  often 
destroyed.  The  walls  of  the  cyst  become  more  thickened  ;  between  its 
internal   surface   and   that    of    the  hydatid,    are   deposited  layers   of 

^  Girard.  Diet,  de  Med.,  de  Chir.  et  d'Hyg.  Veterinaire,  par  H.  d'Arboval,  III., 
1838,  p.  132.  —  Cartwright.  The  Veterinarian,  July,  1849.  —  Gregory.  Ihid.,  April, 
1856.  —  East.  Jh'id.,  July,  1878.  —  Kingk,  quoted  by  Ferroncito  [loc  ciL).  —  Labar- 
rfere.  Revue  Vett^rinaire,  1887,  p.  619.  —  Morot.  Ibid.,  1888,  p.  594.  —  J.  Roberts. 
Journ,  of  Compar.  Pathol,  and  Therapeutics,  II.,  1889,  p.  157. 
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apparently  tubercular  or  sebaceous  semi-fluid,  sometimes  thick  and 
consistent  matter ;  sometimes,  also,  there  is  pus  or  blood ;  these 
concrete  in  concentric  strata  (Briickmuller).  This  deposited  matter 
compresses  the  hydatic  vesicle  on  all  sides,  or  pushes  it  against  the  side 
of  the  cyst ;  its  liquid  contents  diminish,  its  walls  become  shrivelled 
and  approach  each  other,  and  the  cavity  finally  disappears.  Gradually 
the  secreted  matter  becomes  thicker,  concretes,  assumes  the  consistency 
of  mastic,  then  that  of  chalk,  and  is  at  last  a  calcareous  mass.  An 
attentive  examination  may  discover  in  it  membranous  shreds  of  the 
Echinococcus ;  but  most  frequently  only  the  hooks,  the  chitinous 
nature  of  which  preserves  them  from  destruction.  According  to 
Euysch,  Bremser^  and  several  others  have  made  the  following  observa- 
tion :  *  Finally,  the  vesicle  disappears,  and  the  hydatid  is  transformed 
entirely  into  a  calcareous  mass,  which  may  sometimes  be  detached  as 
readily  as  the  healthy  hydatid,  from  the  organ  in  which  it  is  found.' 

This  particular  appearance  assumed  by  the  old  hydatids  might  cause 
them  to  be  mistaken  for  tubercles.  But  it  is  always  easy  to  distinguish 
them,  either  at  first  sight — by  the  persistency  of  neighbouring  hydatids. 
and  the  absence  of  real  young  tubercles — or  microscopically,  from  the 
presence  of  hooks  in  the  contents  of  the  tumour.  Owing  to  this 
resemblance,  several  observers  have  ascribed  the  origin  of  tubercles  to 
hydatids.  Jenner  was  the  first  to  promulgate  this  idea,  and  about  the 
same  time  Dupuy  wrote  :  '  These  hydatids — regarded  and  described  by 
zoologists  as  organized  and  living  bodies — might  well  throw  some  light 
on  the  origin  and  formation  of  tubercles,  or  at  least  prove  that  these 
formations — which  disorganize  the  lungs  in  the  same  manner — are 
developed  under  the  influence  of  the  same  circumstances.'-  It  is 
superfluous  to  remark  that  these  ideas  are  to-day  exploded. 

The  multilocular  Echinococcus  is  characterized  by  the  restricted 
dimensions  of  its  vesicles,  by  the  frequent  sterility  of  these,  and  by 
their  agglomeration  into  colloid  tumours,  which  have  been  compared 
by  Guillebeau  to  a  head  of  cauliflower.  The  stroma  forming  the  frame- 
work and  the  envelope  of  the  tumour  does  not  undergo  transformation 
by  softening,  which  is  usual  in  the  multilocular  Echinococcus  of  Man, 
and  the  connective  matrix  has  not  acquired  the  same  importance.  The 
minuteness  of  the  parasitic  elements  allows  of  the  anatomical  processus 
assuming  a  resemblance  to  the  arrangement  of  tubercles.  The  hydatid 
is  surrounded  by  a  layer  of  irregularly  cubical  giant-cells,  from  50  /a  to 
60  /x  in  diameter,  with  numerous  peripheral  nuclei ;  and  external  to 
these  are  several  rows  of  round  epithelioid  cells.  These  pseudo- 
tubercles  are  united  into  one  conglomerate  tubercle  by  a  layer  of  con- 
nective fibrous  tissue.     At  some  points  the  giant-cells  are  replaced  by 

^  Bremser.     Trait6  Zoolog.  et  Physiol,  nur  lei  vers  Intestinaux  de  I' Homme,  Faiis, 
1828,  p.  278. 
*  Dupuy.     De  V Affection  Ttibercu/eii-'ic,  Paris,  1S17,  p.  271. 
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radiating  fusiform  cells.  Sometimes  there  can  be  seen  a  single  giant- 
cell,  which  envelops  a  hydatid  (Guillebeau). 

Symptoms. — The  signs  that  indicate  the  presence  of  Echinococci  in 
the  liver  of  the  Ox  ai-e  varied  and  obscure.  They  are  more  perceptible 
if  the  lungs  are  also  invaded  by  the  same  parasites,  and  their  existence 
in  fhe  liver  may  then  be  suspected  by  some  symptoms  which  now 
manifest  themselves  (see  Echinococcosis  of  the  Lzuujs).  If  the  liver  alone 
is  invaded,  there  may  be  some  indications  of  fever  in  the  respiration, 
circulation  and  digestion ;  but  in  general  these  pass  unperceived. 
When  the  malady  is  well  advanced,  the  appetite  and  rumination  become 
irregular,  and  all  the  more  so  as  the  case  is  serious.  The  animal  wastes, 
the  skin  is  dry,  and  the  coat  dull  and  staring.  Pressure  and  percussion 
on  the  last  four  ribs  of  the  right  side  cause  pain,  and  produce  a  dead 
sound.  Sometimes  there  is  an  icteric  tint  of  the  conjunctivae,  and 
obstinate  diarrhoea.  Eectal  exploration  sometimes  discovers  the 
liver  enormously  enlarged,  and  this  gives  rise  to  suspicion  of  the 
cause. 

In  the  Sheep,  the  same  vague  symptoms  accompany  hydatism  of  the 
liver ;  there  is  feebleness,  dulness  and  indifference,  though  these  may 
not  be  very  marked,  except  at  the  last  stages  of  the  malady,  when  the 
animal  is  altogether  cachectic.  There  are  frequent  tympanites,  and 
pruritus  at  various  points  ;  the  wool  is  dry  and  brittle,  and  easily  pulled 
out ;  and,  in  general,  the  symptoms  are  confounded  with  those  of 
distomatosis  which  co-exists  wdth  hydatids. 

No  particular  symptoms  have  been  mentioned  as  betraying  the 
existence  of  echinococcosis  of  the  Liver  in  the  Fiij ;  they  should  be 
somewhat  the  same,  however,  as  those  observed  in  the  Ox  and 
Sheep. 

There  is  no  need  to  notice  the  symptoms  that  result  from  ruptm'e  of 
the  hydatids  of  the  liver,  and  discharge  of  their  contents  into  the 
peritoneal  cavity  ;  as  this  eventuality,  which  is  not  exceptional  in  Man, 
does  not  appear  to  have  been  observed  in  animals. 

The  disease  rarely  terminates  in  death,  and  most  frequently  is  only 
discovered  after  the  animal  has  been  slaughtered  at  the  abbatoir. 

Etiology. — The  essential  cause  of  Echinococci  is  evidently  related 
to  the  proximity  of  Dogs,  which  harbour  the  Tcsnia  cchinococcus  in 
their  intestine  ;  but  it  may  be  aided  in  its  effects  by  secondary  circum- 
stances. 

(rcocjraphical  Distribution. — Echinococcosis  appears  to  be  cosmo- 
politan in  the  Dog  itself,  according  to  the  statistics  relative  to  Man. 
Similar  investigations  have  not  been  made  with  respect  to  animals,  but 
we  may  conclude  that  hydatids  are  much  more  frequent  in  them  than 
in  our  own  species.  Of  the  whole  of  Continental  Europe,  Mecklenburg 
appears  to  be  most  infested  by  Echinococci — in  some  districts  they  are 
found  in  26  to  50  per  cent,  of  the  Oxen,  75  per  cent,  of  the  Sheep,  and 
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5  to  S  per  cent,  of  the  Pigs  are  hosts  for  these  parasites  ;^  while  Man 
pays  a  larger  tribute  to  them  there  than  elsewhere. 

Bollinger  states  that  echinoccccosis  is  the  most  common  endoparasitic 
malady  of  Euminants,  after  tuberculosis  and  distomatosis ;  and  Schmidt 
estimates  the  annual  money  loss  it  causes  in  Prussia  at  200,000  francs 
(Friedberger  and  Frohner). 

But  Iceland  is  beyond  all  other  countries  in  this  respect — a  circum- 
stance due  to  the  considerable  proportion  of  Dogs  and  Ruminants 
there.  Krabbe-  estimates  the  number  of  Dogs  at  15,000  to  20,000  to 
a  human  population  of  about  70,000,  or  1  to  3  Dogs  to  every  5  people ; 
and  we  have  seen  (p.  449)  that  these  Dogs  are  infested  with  Tucnia 
echinococcus  in  the  proportion  of  30  per  cent.  Sheep  are  in  the  pro- 
portion of  488  and  Cattle  36  to  every  100  people.  Men,  Dogs  and 
Cattle  live  in  close  promiscuousness — at  least,  in  winter — and  reciprocal 
infestation  is  therefore  assured.  Echinococci  are  very  frequent  in  the 
human  species,  and  still  more  so  in  the  domesticated  herbivora.  Ewes 
and  Cows  are  more  often  infested  than  the  males,  and  to  such  a  degree 
does  this  occur  that  it  is  quite  exceptional  not  to  find  them  in  Ewes 
four  years  old,  or  in  Cows  which  have  reached  ten  years.  Finssn 
attributes  this  greater  frequency  to  the  fact  that  Ewes  and  Cows 
graze  about  the  houses  during  summer,  and  are  in  this  way  continually 
in  contact  with  the  Dogs ;  while  the.  Sheep  and  Oxen  are  driven  to  the 
mountains  in  the  spring,  and  remain  there  until  the  autumn.^  (Hjaltelin 
states  that  hydatids  occur  in  more  than  every  fifth  Sheep  in  Iceland  ; 
that  they  have  been  seen  there  in  every  third  Sheep  over  three  years 
old ;  and  that  in  one  district  they  are  found  in  every  adult  Sheep.  He 
also  states  that  one-sixth  to  one-seventh  of  the  population  suffer  from 
Echinococcus.'*)  When  the  animals  are  killed  to  put  their  flesh  in  salt, 
the  viscera  are  throw^n  away  and  not  buried ;  on  these  the  Dogs  feed, 
and  so  become  infested  with  the  Ticnia  echinococcus. 

Australia  is  infested  with  Echinococci  to  nearly  as  serious  an  extent 
as  Iceland,  according  to  the  reports  of  J.  D.  Thomas.  (Richardson^ 
also  testifies  to  the  prevalence  of  echinococcosis  in  Australia,  both  in 
animals  and  Man,  the  shepherds  becoming  infested — according  to  his 
statement — by  eating  raw  flesh,  the  Dogs,  no  doubt,  having  deposited 
the  proglottides  and  ova  of  their  Teen  ice  on  it.  Thomas'^  reports  that 
the  disease  occurs  once  in  18,000  of  the  inhabitants  of  Victoria,  and  in 
South  AustraHa  once  in  23,000.) 

^  Madeluiig.  Deutsche  Zeitschrift  f.  Thiermed.  u.  Vergleich,  Pathologic,  XII.,  1885, 
p.  97. 

-  Krabbe.  Bech.  Helminthol.  en  Danemark  et  en  Idande.  Coptuhagen,  1866, 
p.  57. 

*  Finsen.     Les  Eclthwcoqnes  en  Idande.     Arch.  Gen^r.  de  Medicine,  1S69,  I.,  p.  29. 

{*  Dobell.     Beport  on  Iceland,  London,  1879.) 

(•'  Richardson.     Edinburgh  Medical  Journal,  1867,  p.  525. 

=*  Thomas.  Hydatid  Disease,  with  Special  Reference  to  its  Prevalence  in  Australia. 
Adelaide,   1884.) 
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In  India,  where  Dogs  are  very  numerous,  70  per  cent,  of  the  Cattle 
are  affected  with  echinococcosis  of  the  liver.  (In  other  parts  of  Asia, 
the  disease  is  probably  as  prevalent  in  animals,  and  proportionately  so 
in  Man.  In  Eastern  Siberia  it  would  appear  to  prevail  even  to  a  larger 
extent  than  in  Iceland  ;  for  Kaschin^  asserts  that  in  nearly  all  the  post- 
mortem examinations  he  had  made  of  Buratis — a  MongoHan  people  who 
live  there — he  found  hydatids  in  the  liver  and  heart.  The  accounts 
which  are  given  of  the  mode  of  life  and  customs  of  this  nomadic  race 
give  a  clue  to  this  grave  infestation.  In  unfavourable  weather,  for 
example,  and  particularly  in  winter,  they  live  in  the  same  tents  or 
'  yourts '  as  the  Cattle  and  Dogs,  and  in  the  most  loathsome  state  of 
lilth  and  uncleanliness  ;  since  they  wash  neither  their  dishes  nor  their 
own  bodies,  and  wear  their  clothing  until  it  falls  to  pieces.  Like  the 
Icelanders,  they  allow  the  Dogs  to  clean  their  wooden  dishes  by  licking 
them.) 

Treatment. — Owing  to  the  difficulties  attending  diagnosis,  and  the 
slight  disturbance  to  health  caused  by  the  hepatic  Echinococci,  this 
disease  has  not  received  much  attention  hitherto,  so  far  as  curative 
treatment  is  concerned.  But  prophylaxis  is  very  important.  It  would 
be  absolute  if  the  Taenia  echinococcus  could  be  destroyed ;  and  this 
w^ould  be  effected  if  Dogs  were  not  allowed  to  eat  viscera  containing, 
or  suspected  to  contain,  hydatids,  and  were  submitted  to  periodic 
anthelmintic  treatment — this  is  a  matter  for  shepherds  and  butchers 
to  attend  to. 

With  regard  to  the  prevention  of  the  introduction  of  the  ova  of  the 
Tienia  into  the  digestive  canal  of  Oxen,  Sheep  or  Pigs,  this  can  be 
effected  by  not  permitting  them  to  graze  on  pastures  where  Dogs  have 
deposited  their  faeces,  nor  to  give  them  forage  suspected  of  having 
been  soiled  by  these  animals ;  but  this  is  in  practice  almost  impossible. 

Article  III.— Distomatosis  (or  Fascioliasis)  of  the  Liver. 

The  term  Distoviatosis  (Zundel)  or  Distoviiasis  (Wiame)  designates 
any  affection  due  to  Distomes.'-'  (Fascioliasis  has  also  been  a  term 
employed  in  England,  the  parasite  being  named  by  some  authorities 
the  Fasciola  kepatica.) 

The  principal  species  of  Distomes  of  the  domesticated  animals  infest 
the  liver,  and  the  hepatic  form  is  therefore  the  most  important  of  the 
Distomatoses.  In  the  first  hne  is  placed  that  which  is  produced  in 
the  herbivora,  and  especially  in  the  Sheep,  by  the  Distuma  hcpaticum 
and  the  Distoma  lanceolatum. 

(^  Leuckart.  The  Parasites  of  Man.  English  edition  of  the  German  work, 
Edinburgh,  1886.) 

-  Zundel.  Did.  de  MM.,  dc  Chir.,  et  d'Hyij.  Vcterinaire,  par  Hurtrel  d'Arboval,  3rd 
edition,  I.,  Paris,  1874,  p.  224.  —  Wiame.     Anuales  de  Med.  Veteriuaire,  1862,  p.  32. 
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1.  The  Distomatosis  of  the  Heebivora.^ 

The  distomatosis  of  herbivora  has  been  known  for  a  very  long  time 
under  numerous  designations,  which  have  been  apphed  ahnost  exclu- 
sively to  the  ovine  species.  Chabert  enumerates  not  less  than  75. 
The  principal  of  these  are  :  Cachexie  aqucitse,  Potirritare,  Bete  pour rie, 
Mai  de  foie,  Foie  douve,  Douve,  Douvette,  Jaunisse,  Bouteille,  Boulc, 
Gamadure,  Gouloumon,  Ganache,  Phthisie  vermineuse  dufoie  (Fromage 
de  Feugre),  Cachexie  ictero-vermineuse  (EoU),  etc. ;  in  Germany,  Leber- 
faule,  Egclfdule,  LeberegelkranJceit,  Lcberegelseuche,  AnbriicJiigkcit  ;  in 
England,  Bot,  Eot-dropsy  {Fascioliasis,  Liver  rot,  Fluke  disease, 
Cachexia  aquosa  verminosa) ;  in  Italy,  Bisciuola,  Marciaja ;  in  Holland, 
Hot  ongans. 

The  Distomes  of  the  liver  have  been  recognised  for  a  long  time,  but 
the  first  mention  of  them  is  due  to  Jean  de  Brie — 1379 ;  they  were 
known  in  France  by  the  name  of  douves — ^a  designation  still  applied 
to  them  every  day.  A  long  time  afterwards — 1517 — Gabucinus  spoke 
of  worms  resembling  pumpkin-seeds,  as  inhabiting  the  liver  of  Sheep 
and  Goats,  and  in  course  of  time  other  observers  made  the  same 
remark.  Davaine  has  given  an  excellent  rhumd  of  the  history  of 
these  worms.  (From  an  early  period,  the  disease  to  which  the  Dis- 
tomata  give  rise  was  known  in  England  as  '  Eot,'  while  the  parasites 
themselves  were  and  are  alluded  to  as  Flukes,  from  their  resemblance 
to  the  fishes  usually  so  designated.) 

Etiology. — The  essential  agents  in  the  production  of  distomatosis  is 
the  Distoma  hepaticum  and,  secondarily,  the  Distoma  lanceolatum. 

DISTOMA  HEPATICUM  (Linn.).— Body  flattened,  foHaceous,  of 
an  irregular,  pale-brown  colour,  and  18  mm.  to  31  mm.  long,  by  10  mm. 
to  13  mm.  broad,  in  the  adult ;  oblong  oval  or  lanceolated  in  shape, 
broader  and  rounder  in  front,  where  it  suddenly  contracts  to  form  a 
kind  of  conical  neck  ;  attenuated  and  obtuse  behind.     Cuticle  studded 

^  Lt  vray  renhne  et  Gourcrnement  des  Benjtrs  ef  Btrjertf,  compose  par  le  Rustiqut 
Ji'han  de  Brie.,  le  bon  Ber(jer.  Paris,  1879  (reprint).  —  Chabert.  De  la  Pourriture 
</es  Beten  a  Laine.  Instr.  et  Observ.  sur  les  Mai.  des  Anim.  Domestiques,  annee  1791  ; 
Xouv.  Edition,  Paris,  an  III.,  p.  152.  —  Delafond.  Traite  sur  la  Pourriture  ou 
Cache.cit  Aque-u^e  des  Betes  a  Laine.  Mem.  de  la  Soc.  d' Agriculture,  Paris,  1853.  — 
Reynal.  Art.  Cachexie.  Xouv.  Diet,  de  Med.,  de  Chir.,  et  d'Hyg.  Veterinaires,  II., 
1856.  —  Gerlach.  Preuss.  Mittheil,  1853-54  ;  Magazin  f.  Thierheilkunde,  1854  ; 
GerichtUche  Thierheilkunde,  Berlin,  1862,  p.  511.  —  Davaine.  Traite  des  Entozoaires, 
2nd  edition,  1877  (see  this  work  for  the  older  bibliography  from  1542).  —  Friedberger. 
Deutsche  Zeitschr.  f.  Thiermedicin,  1878.  —  Zundel.  La  Distomatose  ou  Cachexie 
A'jueu.ie  du  Moiiton.  Strasbourg.  1880.  —  Leuckart.  Zoologischer  Anzeiger,  IV., 
]).  642,  December  12,  1881  ;  V.,  p.  524,  October  9,  1882  ;  Archiv.  f.  Xaturgeschichte,  I., 
1882,  p.  SO  (Analyzed  in  Archives  de  Zoologie  Experimentale,  1882,  Xo.  2,  and  1883, 
Xo.  2  ;  and  in  Archives  des  Sc.  Phys.  et  Xaturale  (3),  VIII.,  1882,  p.  467)  ;  Die  Para- 
siten  des  Meu-srhen,  2nd  edition,  I.,  2nd  part,  1889.  —  A.  P.  Thomas.  Journ.  of  the 
Roy.  Agric.  Socv.  of  England  (2),  XVII.,  1881  ;  XVIII.,  1882  ;  Journal  of  Conchology, 
ILL,  1882,  p.  329;  The  Veterinarian,  LVI.,  1883.  —  Bollinger.  Thieriirztl.  Mit- 
theilungen,  1889,  p.  177.  —  Schaper.  Deutsche  Zeitschrift  f.  Thiermedicin,  XVI.,  1889, 
p.  1.  (For  the  chronological  history  of  the  epizooties  of  'Rot'  in  the  domesticated 
animals,  see  G.  Fleming,  Animal  Plagues,  Vols.  I.,  II.) 
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with  numerous  small  prickles  directed  backwards.  Oral  sucker  ter- 
minal, small,  and  round  ;  ventral  sucker  large  and  salient,  with  a 
triangular  opening,  and  situated  8  mm.  behind  the  first.  Intestine 
with  two  ramifying  branches^ — sub-genus  Cladoccelmm — visible  through 
the  integuments,  and  of  a  dark  hue.  Penis  salient,  in  front  of  the 
abdominal  sucker,  and  always  curved.  Vulva  very  small,  and  situated 
beside  the  male  opening  or  a  little  behind  it.  Ova  brown  or  greenish- 
yellow,  and  ovoid  in  shape,  measur- 
mg  130  /x  to  145  ji  long,  and  70  j).  to  a'o 

90  //  broad. 

DI STOMA  LANCEOLATUM 
(Mehlis). — Body  semi-transparent, 
speckled  brown  by  the  ova,  and 
4  mm.  to  9  mm.  long  and  2-5  mm. 


-Distoma   hepnih 
size. — Railliet. 


natural  Fit;.  -72. — Digestive  apparatus  and  nervous 
system  of  the  hepatic  Fluke  ;  the  nervous 
system  is  diagrammatic. 


A,  youns;-  specimen  ;  B,  adult. 

vo,  buccal  tucker;   n;  ventral  sucker  ;  ]ili,  pharynx;  oe,  oesophagus;  h,  branches  of  the 
intestine  ;  r,  their  ramifications  ;  ;/,  ntrve  ganglia  ;  n,  ventral  nerve. 

broad  ;  lancet-shaped,  obtuse  behind,  attenuated  in  front,  where  it  is 
terminated  by  the  oral  sucker,  which  is  nearly  as  large  as  the  ventral. 
Integument  smooth.  Intestine  has  two  non-ramified  branches — sub- 
genus Dicroccelhim.  Penis  long,  and  generally  straight.  Genital  open- 
ings very  near  each  other.     Eggs  ovoid,  and  37  //.  to  40  /x  long. 

Hosts, — The  Distoma  liei)atiaim  is,  above  all  others,  a  parasite  of 
Euminants,  in  the  liver  of  which  it  is  very  often  met  with — such  are 
the  Sheep,  Goat,  Camel,  and  a  certain  number  of  wild  species.  It  is 
found,  besides,  in  several  other  domestic  and  wild  animals— the  Horse, 
Ass  (Buffalo),  Pig,  Elephant,  Eabbit,i  and  even  in  Man. 

With  regard  to  the  Distoma  lanccolatum,  it  is  generally  observed, 
with  the  preceding,  in  the  bile-ducts  of  Euminants;  and  it  has  also 
been  noted  in  the  Eabbit,  Hare,  Pig,  Ass  (Sonsino),  Dog,  Cat,  and 
Man. 

Geoc.kai'hical  DisTKiBUTiox. — Accordiug    to    Leuckart,    there   are 


'  Railliet.     DistoynatoHe  du  Lapin  Domchtique.     Bull,  de  la  Soc. 
Vc'terinaire,  18S7,  p.  324. 
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more  of  the  Distoma  lanccolatum  found  in  the  South  of  Europe  than  in 
the  North,  which  may  be  due  to  differences  in  the  mode  of  keeping 
stock,  and  to  the  nature  of  the  pastures. 

The   D.    hepaticum   prevails   in   the  eastern   provinces   of   Prussia, 

(Gerlach),  and  the  D.  lanceolatum 
is  universally  and  almost  exclu- 
sively spread  throughout  Thuringia 
(Ziirn),  and  at  Berne  (Siedam- 
grotzky,  Guillebeau). 


f 


Fig.  273.— Genital  apparatus  of  the  Hepa- 
tic Fluke.— Railliet. 

d,  digestive  tube  ;  vv,  ventral  sucker  ;  t, 
anterior  testicle  ;  cd,  its  vas  deferens  ;  t', 
posterior  testicle  ;  cd',  its  vas  deferens  ;  vs, 
seminal  vesicle  ;  sg,  genital  sinus  ;  p_7,  gen- 
ital pore  ;  pc,  cirrhns  pouch  ;  o,  ovary  ;  do, 
oviducts  ;  gc,  glands  of  the  thell  ;  ga,  albu- 
minigenous  glands  ;  d,  longitudinal  albu- 
ininiferous  glands  ;  c^  transverse  albumini- 
ferous  canal  ;  u,  uterus  ;   i\  vagina. 


Fig.  274. — Didoma  lanceolatum;  natural 
size  and  magnided  10  diameters. — Rail- 
liet. 

ph,  pharynx;  oe,  oesophagus  ;  i,  branches 
of  the  intestine  non-ramitied  and  termi- 
nated in  a  cid-tle-sac  ;  vv,  ventral  sucker  ; 
U',  testicles  ;  cd,  cd',  deferent  canals  ;  pc, 
pouch  of  the  cirrhus  :  o,  ovary  ;  ga,  albu- 
minigenous  glands  ;  w,  uterus  ;  v,  vagina. 


The  hepatic  Fluke  is  found  all  over  Europe,  with  the  exception  of 
Iceland.  It  is  very  frequent  in  the  Shetland  Islands,  and  it  is  not  rare 
in  the  Faroe  Islands.  It  does  not  appear  to  have  been  observed  in 
Asia,  has  scarcely  been  seen  in  Africa,  except  in  Egj-pt  and  Algeria, 
and  it  is  common  in  South  America,  less  so  in  North  America;  while  it 
is  often  witnessed  in  AustraUa  and  Tasmania.     (It  causes  most  serious 
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losses  in  Australia,  into  which  country  it  was  supposed  to  have  been 
introduced  in  1855,  by  imported  Eanis  sent  from  Germany  to  Victoria. 
It  is  known  in  India,  and  has  been  found  in  the  Buffalo  in  that  country; 
while  a  different  species  has  been  met  with  in  the  Elephant.  According 
to  Hamont,!  the  annual  fall  of  the  Nile  causes  the  loss,  from  '  Rot,'  of 
160,000  Sheep.  In  Burmah,  Sheep  husbandry  has  been  found  imprac- 
ticable because  of  its  ravages.-) 

The  D.  InnccoJatum  has  almost  the  same  distribution.  It  appears  to 
be  absent  from  England,  but  is  found  in  the  other  parts  of  Europe,  in 
Siberia,  and  in  the  region  of  the  Amoor  (Manchuria),  as  well  as  in 
Algeria  and  North  America. 

Influence  of  Species. — Notwithstanding  the  dissemination  of  these 
two  species  of  parasites,  distomatosis  scarcely  exists  as  a  special  disease 
except  in  the  domesticated  Ruminants.  Cadeac^  has,  however,  published 
a  very  remarkable  case  in  a  mare  Ass.  It  is  frequent  in  the  Sheep,  less 
so  in  the  Ox  and  Pig,  and  still  less  so  in  the  Horse. 

Hertwig's  statistics  of  animals  slaughtered  at  the  Berlin  abbatoir 
during  the  year  1889-90—154,218  adult  Bovines,  110,005  Calves, 
430,362  Sheep,  and  442,115  Pigs — demonstrate  the  great  frequency  of 
distomatosis  in  Cattle ;  as  75  to  80  per  cent,  of  the  livers  of  adult 
Bovines  were  slightly  affected,  but  the  organ  itself  was  condemned  as 
unfit  for  food — in  consequence  of  the  ravages  of  the  parasite — in  31  per 
1,000;  while  it  was  9  per  1,000  in  Sheep,  -6  per  1,000  in  Calves,  and 
•12  per  1,000  in  Pigs.  These  differences  are  explained  by  the  larger 
quantity  of  food — and  consequently  of  germs — which  the  Ox  ingests 
in  proportion  to  the  Sheep ;  while  Calves  rarely  go  on  any  but  dry 
pastures,  and  Pigs  rarely  graze  at  all.  If  Sheep  are  more  frequently 
affected  than  Oxen,  it  is  because  their  lymphatic  temperament  offers 
less  resistance  to  the  effects  of  liver  invasion  by  the  parasite. 

Influence  of  Age. — Like  most  of  the  parasitic  maladies,  distoma- 
tosis finds  a  more  favourable  soil  in  young  than  in  old  animals — Lambs, 
and  year  or  two  year  old  Sheep  paying  a  heavier  tribute  to  it  than 
adults ;  and  in  several  of  the  epizooties  affecting  the  bovine  species. 
Calves  were  the  first  attacked,  Cattle  two  or  two  and  a  half  years  old 
dying  in  greater  proportion  than  those  of  a  more  advanced  age. 

Influence  of  Humidity. — The  disease  generally  appears  most 
frequently  in  an  enzodtic  or  epizootic  form,  and  is — because  of  its 
frequency  and  the  mortality  it  occasions — a  real  scourge  to  agri- 
culture. 

A  study  of  these  epizooties  shows  that  they  always  follow  abundant 

and  prolonged  rains,  the  influence  of  humidity  constantly  holding  a 

predominant  position  in  their  etiology,  as  might  have  been  anticipated 

(^  Hamont.     The  Veterinarian,  Vol.  VII.,  pp.  S.'iT,  .')87. 
-  Steel.     A  Treatise  on  Diseases  of  the  Sheep,  1890,  p.  136.) 

^  Cad^ac.  Sur  nn  cas  de  Distomaiose  Ohservd  Chez  une  Ancssc.  Revue  Vet^rinaire, 
1885,  p.  10. 
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from  what  has  been  said  with  regard  to  the  migrations  of  the  Distomes 
(p.  320).  We  will  borrow  from  Delafond,  Eeynal,  and  Davaine  a  rcsunid 
of  the  principal  of  these  epizooties. 

'  The  first  epizooty  mentioned  in  history  is  that  which  appeared  in 
Holland  in  1552,  and  which  Gemma  named  lues  infanda  pccoris. 

'  Fromann,  in  1663, 1664,  and  1665,  observed  in  the  Duchy  of  Coburg 
an  epizooty  that  attacked  Sheep  of  all  ages,  Calves  and  Heifers  up  to 
two  years  old,  but  no  Oxen  or  Cows.  The  Hares  and  Deer  in  the 
woods  and  pastures  died  of  this  malady,  and  Horses,  Goats,  and  Pigs 
were  not  exempt.  Worms  were  found  in  the  liver  of  the  diseased 
animals  ;  in  four  sheepfolds  containing  altogether  more  than  3,000 
Sheep,  there  scarcely  remained  40. 

'  In  1674,  an  affection  also  characterized  by  the  presence  of  the 
Distome  in  the  liver  was  observed  by  Willins  in  Seeland ;  it  attacked 
nearly  all  the  animals  '  (Davaine). 

In  1743  and  1744,  the  Eot  carried  off  nearly  all  the  Sheep  in  the 
territory  of  Aries,  and  in  1761  all  the  flocks  in  Aveyron. 

In  1761  and  1762,  this  disease  decimated  the  Sheep  in  the  North  of 
France,  and  especially  in  Bas  Boulonnais.  These  two  years  were 
remarkable  for  the  heavy  rainfall,  particularly  in  summer,  all  the  valleys 
being  inundated. 

In  1809,  the  greater  part  of  France  was  ravaged  by  this  disease, 
especially  the  Beaujolais  and  Lyonnais.  The  Sheep  constantly  fed  in 
the  sheepfolds  were  generally  preserved. ^ 

'  In  lbl2,  the  disease  prevailed  in  the  Midi,  and  principally  in  the 
departments  of  the  Ehone,  Herault,  and  Gard ;  300,000  Sheep  perished 
in  the  Aries  territory,  and  90,000  in  the  arrondissements  of  Nimes  and 
Montpellier. 

'  In  1816  and  1817,  it  again  caused  great  destruction  in  many  depart- 
ments of  France. 

'  In  1820,  it  reigned  with  intensity  in  the  environs  of  Beziers. 

'  In  1829  and  1830,  it  caused  destruction  in  the  majority  of  the 
localities  in  the  department  of  the  Meuse  and  the  neighbouring  depart- 
ments, and  not  only  the  Sheep,  but  also  the  Oxen,  perished  in  large 
numbers.  In  the  arrondissement  of  Montmedy,  of  24,000  or  25,000 
Cattle  about  5,000  were  lost ;  of  the  Sheep,  scarcely  a  moiety  remained. 
(Certain  communes  lost  200 Cattle  and  1,500  to  1,800  Sheep'  (Davaine).- 
In  the  arrondissement  of  Verdun,  of  20,000  to  21,000  Cattle,  2,200  suc- 
cumbed, and  of  about  50,000  Sheep,  nearly  20,000  were  carried  off  by 
the  Eot.^ 

'  In  1853  and  1854,  the  disease  again  prevailed  in  the  greater  part  of 
]^\-ance,  and  principally  in  the  departments  of  the  centre ;  in  Berry, 
Giitinais,  and  Sologne,  the  farmers  lost  a  fourth,  a  third,  and  three- 
fourths  of  their  flocks. 

'  In  England,  according  to  Simonds,  great  outbreaks  occurred  in  the 
years  1809,  1816,  1824,  and  1830 '  (Davaine). 

In  1830,  the  disease  carried  off  in  England  about  two  millions  of 

'  Grognier.     Correspondance  de  Froinag'i  de  Feugre,  II.,  1810,  p.  112. 

^  Didry.  De  la  Cachexle  A  qneme  ou  Hydropisie  des  Biten  a  Grouses  Comes.  Kec. 
de  Med.  Veter.  Pratique,  1832,  p.  139. 

^  Mangin.  Mtm.  .sur  la  Vachexie  Aqueu.se  {Poiirriture)  des  BHes  a  Grosses  Comes. 
Ibid.,  p.  420.  —  Taiche.     Ibid.,  1834,  p.  289. 
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Sheep  ;  the  following  year  there  were  5,000  less,  weekly,  in  the  Metro- 
politan markets. 1 

In  18G2,  it  prevailed  so  violently  in  Ireland  that  60  per  cent,  of  the 
Sheep  were  destroyed. 

During  187G,  Slavonia  lost  40  per  cent,  of  its  Cattle  from  distoma- 
tosis. 

According  to  Zundel,  the  disease  killed  one-third  of  the  Sheep  in 
Alsace-Lorraine,  representing  a  value  of  1,500,000  francs. 

Wernicke  reports  that  in  1882,  in  the  southerly  provinces  of  Buenos 
Ayres,  this  malady  killed  not  less  than  a  million  of  Sheep.  In  the  one 
district  of  Tandil,  more  than  100,000  succumbed  during  the  first  eight 
months  of  188G,  some  breeders  having  lost  nearly  all  of  their  flocks  of 
6,000  to  8,000  head  each.- 

(These  are  only  a  very  small  number  of  the  recorded  epizootics,  and 
there  are  several  before  that  of  1552.  Youatt  estimated  that,  in  Great 
Britain,  more  than  1,000,000  Sheep  annually  die  of  distomatosis.  In 
1879,  England  is  supposed  to  have  lost  about  y, 000, 000  Sheep,  although 
ten  counties  did  not  record  any  fatality,  either  because  they  were  free 
from  the  malady  or  did  not  sutler  more  than  usual.  And  the  loss  was 
put  down  at  the  same  number  in  1880.  It  has  been  remarked  that 
epizootics  of  unusual  magnitude  occur  about  once  in  every  ten  years. 

Australia  would  appear  to  be  as  severely,  and  is  certainly  more  con- 
stantly, visited  by  this  scourge  than  Great  Britain,  the  losses  being 
often  enormous.  In  the  present  year  (1891)  the  destruction  has  been 
very  great,  one  owner  alone  having  lost  more  than  10,000  Sheep.-') 

Other  considerations  also  demonstrate  the  influence  of  humidity  in 
the  development  of  distomatosis.  Thus,  it  is  rare  in  summer,  but  prevails 
with  intensity  in  autumn,  at  the  end  of  winter,  and  more  especially  in 
the  springtime — during  the  months  of  March,  April,  and  May. 

It  is  most  severely  experienced  in  low-lying,  damp,  marshy  localities, 
in  valleys  liable  to  be  inundated,  in  the  neighbourhood  of  ponds  and 
stagnant  water,  at  the  estuaries  of  rivers,  in  wooded  localities,  and  on 
lands  the  soil  or  subsoil  of  which  is  clay  and  impermeable.  It  is 
present  in  an  almost  enzootic  form  in  Sologne,  Berry,  Gatinais,  in  the 
argillaceous  zone  of  the  landes  of  Gascony,  and  in  numerous  parts  of 
England,  where  it  kills  off  a  million  of  Sheep  every  year.  ^  It  would 
appear  that  no  country  is  free  from  its  invasions. 

Inundations  naturally  play  an  important  part  in  this  etiology.  The 
epizocity  observed  in  1761  and  1762  in  the  Bas  Boulonnais  was  due  to 
this  accident ;  and  that  which  ravaged  the  South  of  France  in  1810, 
1811,  and  1812  followed  the  overflowings  of  the  Rhone  and  its  affluents. 
According  to  Hamont  and  Fischer,^  the  disease  appears  every  year  in 
Egypt  after  the  overflowing  of  the  Nile,  and  declares  itself  successively 
in  the  places  first  freed  from  the  floods  ;   they   estimate  that  16,000 

^  Simonds.     The  Veterinarian,  1861. 

-  Wernicke.  Deutsche  Zeitschr.  f.  Thiermedicin  u.  Vergl.  Pathologie,  XII.,  1886, 
p.  304. 

(■'  The  Live  Stock  Journal,  October  30,  1891.) 

■•  Hatnout  and  Fischer.  De  la  Cachexia  de  V Homme  ct  du  Mouton.  Journ.  de 
Med.  Veter.  ThcW.  et  Pratique,  1834,  p.  129. 
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Sheep  die  every  year  from  it.  The  illustrious  Bakewell,  having  remarked 
that,  at  the  commencement  of  the  malady,  fattening  occurred  more 
rapidly,  purposely  gave  it  to  Sheep  intended  for  slaughter,  by  placing 
them  for  some  days  during  the  autumn  on  pastures  which  had  been 
flooded  during  summer.^ 

Certain  very  remarkable  facts,  in  which  humidity  was  only  noticeable, 
markedly  indicate  the  intervention  of  the  parasitic  cause. 

Dupuy  has  seen  oOO  Sheep  die  of  Eot,  which  had  grazed  on  damp 
land,  where  there  were  ponds  full  of  stagnant  water  ;  but  fifteen,  which 
could  not  accompany  them  to  this  place  because  of  lameness,  remained 
healthy.- 

'  A  farmer  in  the  neighbourhood  of  Wragby,  Lincolnshire,  brought 
twenty  Sheep  to  the  fair,  and  left  six  at  home.  The  twenty,  not  having 
been  sold,  were  brought  back  and  pastured  along  with  the  six,  and  in 
the  course  of  the  following  winter  the  former  died  of  Eot ;  but  those 
which  had  not  left  the  farm  continued  well.  There  could  be  no  doubt 
as  to  the  cori-ectness  of  the  fact,  as  the  Sheep  sent  to  the  fair  were 
marked,  but  the  others  were  not ;  and  the  loss  of  the  twenty  could  only 
be  ascribed  to  the  supposition  that  they  had  passed  through  some  dis- 
trict or  pasture-land  where  they  acquired  the  germs  of  the  malady. 

'  A  Sheep  belonging  to  a  lot  of  twenty  having  broken  its  leg  on 
leaving  the  fair  of  Burgh,  Lincolnshire,  the  remaining  nineteen  were 
parked  in  a  pasture  at  the  end  of  the  town  until  a  conveyance  could  be 
procured  to  carry  the  injured  one.  These  nineteen  Sheep  died  of  Eot, 
but  the  damaged  one  escaped'  (Davaine). 

A  secular  behef  entertained  by  shepherds — and  which  is  related  to 
the  influence  of  moisture — attributes  to  certain  plants  the  special  privi- 
lege of  producing  Eot  in  Sheep  which  live  upon  them.  These  are  more 
particularly  two  kinds  of  Eanunculacae — Ranunculus  Flammula  Linn, 
and  li\  Lingua  Linn. — and  the  Nummularia — Lysimachia  Nunimularia 
Linn. ;  they  are  often  called  Douves  in  France,  which  is  also  the  vulgar 
name  for  the  Distomes  of  the  liver,  the  first  mentioned  plant  being 
called  2)etite  Douve,  and  the  second  grancle  Douvc.  In  certain  parts  of 
the  South  of  France  the  Juncus  ohtusiflonis  has  the  same  reputation,  and 
is  named  Herbe  cle  douves.  In  Egypt,  according  to  Hamont  and 
Fischer,  there  is  a  very  tender  Juncus  known  as  Bisse,  which  is  sup- 
posed to  possess  this  property,  and  the  fellahs  call  the  Eot  Bissa. 
This  widespread  notion  is  due  to  the  fact  that  these  plants  belong 
almost  exclusively  to  the  marsh  flora,  and  to  places  liable  to  inunda- 
tions. 

Development  and  Metamorphoses  of  the  Distomes.— For  a  long 
time  our  knowledge  of  the  etiology  of  distomatosis  was  confined  almost 
entirely  to  what  has  just  been  stated.  Several  observers— Creplin, 
Ercolani,  Baillet,    and  Leuckart,   among   others — were   successful   in 

'  A.  Young,  quoted  by  Chabert.     Loc.  cit.,  p.  164. 

-  Dupuy,  quoted  by  Hurtrel  d'Arboval,  Diet,  de  Mtd.,  de  Chb:,et  d'Hrjg.  Veterinaire, 
2nd  edition,  I.,  18;J8  ;  Art.  Cachexia,  p.  255. 
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hatching  the  ova  of  the  Distoma  hepaticum,  but  could  uot  effect  the 
transformation  of  the  embryo  in  its  cercarigerous  sac  after  encystment 
in  a  mollusc.     So  that  they  were  reduced  to  the  most  plausible  sup- 

^.  position,  among  others,  that  for 

this  species  the  migrations  and 
metamorphoses  are  analogous 
to  those  of  the  other  Distomes. 
It  is  to  be  remembered  tbat 
Spinola  asserted  he  had  deve- 
loped distomatosis  in  a  healthy 
(?)  Sheep,  in  causing  it  to  in- 
gest undetermined  molluscs  col- 
lected on  infected  pastures. 
The  researches  of  Leuckart 
dispelled  very  much   of  what  was   ob- 


¥iG.  270.  — Ova  of  the  Distoma  hepaticum; 
magnified  130  diameters. 

A,  ovum  from  the  bile-ducts  of  a  Sheep  ; 
B,  ovum  containing  a  developed  embryo  ;  C, 
an  ovum  after  being  hatched. 


and  Thomas  have,  however 
scure. 

According  to  Ercolani 


neither  ovulation  nor  hatching  take  place  in 
winter  ;  but  Leuckart  asserts  that 
he  has  seen  ova  at  all  seasons  of  the 
year  in  the  gall-bladder  of  infested 
animals.  It  w^as  only  exceptionally 
that  he  found  —  particularly  in 
winter — Flukes  in  which  the  uterus 


Fig.  276.— Free  and  ciliated  embryo  of  the     Fig.  277.— The  same  contracted,  with  tlie 
Distoma  Ae^aizcum.— Leuckart.  trace  of  the  digestive  canal  and  a  mass 

of  germinative  cells. — Leuckart.* 
a,  perforating  apparatus  ;  o,  ocular  spot. 

*  a,  perforating  apparatus  ;  o,  ocular  spot  ;  i,  digestive  canal  ;  c,  ciliated  funnel ; 
'•;/,  germinative  cells. 

was  nearly  free  from  ova.  The  ova  pass  into  the  intestine  like  the 
bile — some  directly,  others  after  remaining  for  a  variable  period  in  the 
gall-bladder.  They  are  produced  in  enormous  quantities  in  animals 
which  are  much  infested,  Thomas  estimating  that  200  Flukes  will  yield 
7,500,000  ova.      These  ova  do  not  undergo  segmentation,   and  only 
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develop  their  embryo  when  they  have  arrived  in  the  bile-ducts,  in  the 
intestine  of  their  host,  or — which  is  most  frequent — when  they  have 
found  their  way  into  water  after  being  expelled  along  with  the  faeces. 
In  summer,  the  embryo  is  completely  formed  in  about  three  to  six 
weeks  (Leuckart,  Baillet,  Ercolani) ;  according  to  Thomas,  it  does  not 
arrive  at  this  state  unless  the  surrounding  temperature  is  from  23°  to 
36°  Cent.  It  then  makes  its  escape  by  raising  an  operculum  at  one 
end  of  the  shell  (Fig.  275,  C). 

This  embryo  is  not  unlike  certain  Infusoria — infusiform  embryo.  It 
is  elongated,  attenuated  behind,  and  broader  in  front.  Capable  of 
modifying  its  dimensions,  it  has  an  average  length  of  130  /-i,  and  is 
27  /x  broad  at  its  anterior  part,  at  the  summit  of  which  is  a  small 
papilliform  eminence — a  kind  of  rostrum  that  acts  as  a  perforating, 
retractile,  and  protractile  apparatus,  according  to  Baillet.  All  the  body 
is  covered  by  an  ectoderm  of  polygonal  cells,  on  which  are  long  vibratile 
cilia,  except  on  the  rostrum.  A  short  distance  from  the  latter  is  seen 
an  opaque  pigmentary  spot,  formed  of  two  lobes  that  make  an  x  in 
shape,  which  Leuckart  regards  as  a  rudimentary  digestive  apparatus. 
The  remainder  of  the  cavity  of  the  body  is  filled  by  very  granular  cells. 
This  embryo  moves  about  in  water  with  great  agility ;  but  if  it  does 
not  meet  with  a  suitable  host  it  soon  dies.  Thomas  states  that  its 
free  phase  rarely  exceeds  an  entire  day,  although  he  has  seen  it  live  for 
three  days  in  an  alkaline  fluid. 

For  a  long  time  the  intermediate  host,  into  which  the  embryo  of  the 
Distoma  hepaticum  must  pass,  was  unknown,  and  only  some  species 
of  terrestrial  or  aquatic  molluscs  were  suspected.  Weinland^  was  the 
first  to  discover  the  species  so  vainly  sought  for,  in  the  Limntva  trun- 
catula  Mull.  {L.  viinuta  Draper). 

This  is  a  pulmonary  Gasteropod,  with  a  thin,  spiral,  shining  shell, 
of  a  pale,  horny,  ash-gray  tint,  dextral,  acutely  spiral,  composed  of 
five  or  six  convex  turns,  the  last  of  them  being  large,  a  little  expanded, 
and  alone  forming  two-thirds  of  the  entire  shell ;  summit  pointed  ; 
opening  wide,  being  nearly  one-half  the  height,  obliquely  oval  and 
slightly  angular  superiorly;  the  margin  of  the  opening — peristome^ 
thin,  short,  the  external  border  straight  and  reflected  outwards ;  height 
6  mm.  to  10  mm. ;  diameter  3  mm.  to  5  mm. 

This  species  is  found  over  almost  the  whole  of  France,  and  in  nearly 
all  the  countries  of  Europe.  '  It  lives  in  basins,  ponds,  ditches,  rivulets, 
drains  of  pastures,  and  loves  to  leave  the  water.  It  is  one  of  the 
species  that  lives  the  highest  on  mountains.  Pluton  has  met  with  it 
on  the  Vosges  at  an  altitude  of  1,150  metres.  '  I  have  seen  it  in  the 
Pyrenees  at  nearly  1,200  metres,'  says  Moquin-Tandon.2     j^  jg,  in  fine, 

^  Weinland.     Arcbiv  f.  Naturgeschichte,  II.,  1874,  p.  423. 

2  Moquin-Tandon.  Hist.  Natur.  cles  MoUusques  Terrestr&i  et  Fluviatiks  de  France, 
II.,  Paris,  1855,  p.  473. 
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a  very  cosmopolitan  species.  It  inhabits  the  whole  of  Europe,  Eussia, 
Lapland,  Siberia,  Afghanistan,  Thibet,  the  territory  of  the  Amoor, 
INlorocco,  Algeria,  Tunisia,  Abyssinia,  the  Canary  and  Faroe  Islands,  and 
Iceland.  It  has  not  been  found  in  Australia,  nor  in  America,  nor  yet  in 
the  Shetland  Islands,  where,  nevertheless,  the  Fluke  exists.  Its  area  of 
distribution  does  not  quite  concord  with  that  of  the  Distonia  hepaticum, 
so  we  must  conclude  that  this  worm  can  complete  the  primary  phases 
of  its  development  in  several  species  of  Molluscs,  only  one  of  which  is 
actually  known  ;  or  that,  because  of  its  minuteness,  the  Limncea  minuta 
has  escaped  notice  in  several  countries.  Perhaps  the  Limncea  humilis 
Say,  plays  the  part  of  intermediate  host 
for  this  Trematode  in  North  America, 
and  the  L.  viator  Orb.  in  the  Argentine 
Kepubhc — these  being  species  which  are 
scarcely  distinct  from  it. 

Weinland  has  found  the  liver  of  the 
Limncea  truncatula  full  of  the  Eediae  which 
contain  the  Cercarice  covered  with  spines, 
as  is  the  cuticle  of  the  Distoma  hepaticum. 
Acting  on  the  indications  of  this  authority, 
Leuckart  succeeded  in  obtaining  the  en- 
cystment  of  the  embryo  in  individuals  of 
this  species.  He  also  succeeded  with 
young  specimens  of  the  Limncea  2)G'>'egra 
Gm.  ;  but  in  these  the  development 
stopped  in  its  first  phases.  In  the  L. 
truncatula,  on  the  contrary,  it  may  be 
followed  to  the  formation  of  the  Cer- 
caria3,  as  has  been  done  by  Weinland  and 
Thomas.  Experiments  made  with  other 
species  of  Limntcus,  Physi,  Planorbs, 
etc.,  have  failed. 

As  soon  as  the  embryo  of  the  Fluke  meets  the  Limnaeus  suitable  to  it, 
it  attacks  it  by  means  of  its  rostrum,  which  is  provided  in  its  axis  with 
a  kind  of  semi-rigid  rod.  It  prefers  to  lodge  itself  at  the  bottom  of  the 
pulmonary  chamber,  into  which  it  easily  obtains  entrance  because  of 
its  smallness  ;  if  it  penetrates  into  the  foot  of  the  Mollusc  it  cannot 
pursue  its  development  there,  but  usually  dies  in  two  or  three  days. 

When  it  arrives  in  the  convenient  organ,  the  embryo  loses  its  layer 
of  ciliated  cells,  and  finishes  by  contracting  into  an  ovoid  mass  that 
grows  rapidly.  The  two  lobes  of  the  ocular  spot  separate  from  each 
other,  and  lose  their  semilunar  aspect ;  the  rudiment  of  the  digestive 
tube  finishes  by  disappearing ;  a  cuticle  replaces  the  ciliated  cells,  and 
the  embryo  is  transformed  into  a  Sporocyst  (see  p.  320).  The  latter 
acquires  its  definitive  size — '5  mm.  to  -7  mm. — in  less  than  fifteen  days 


Fig.  278. — Limncea  trunratida 
natural  size  and  magnified.— 
Kailliet. 


Paludina,  Limacina,  Ai 
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during  the  summer,  and  in  about  a  month  in  the  autumn.  The  cavity 
of  the  body  was  filled  with  round  transparent  cells,  named  (jerminative 
cells ;  these  are  now  disposed  as  a  muriform  mass.  The  very  young 
Sporocysts  may  sometimes  become  multiplied  by  transverse  division. 
The  cellular  masses  are  ordinarily  five  to  eight  in  number,  though  they 
may  only  form  one. 

These  muriform  masses — kinds  of  morula — are  transformed  into  so 
many  Bedice,  provided  with  a  simple  digestive  apparatus.     They  are 


Fig.  279.— Redia  of  the  Dlstoma  hcpaticum.—    Fig.  280. 
Leuckart. 


-Redia  containing  Cercariaj. 
—Leuckart. 


b,  mouth  ;  ph,  pharynx  ;  ;,  digestive  tube  ;     b,    mouth  ;    ph,    pharyn.x  ;    (,    digestive 
eg,  germinative  cells  for  the  production  of  the  tube  ;  c,  cercarite. 


cylindrical,  and  have  at  their  posterior  extremity  two  short,  obtuse 
appendages.  The  Eediai  in  the  same  Sporocyst  appear  in  several  stages 
of  development.  "When  they  have  attained  an  average  length  of  -260 
mm.  they  begin  to  move  energetically,  and  finally  rupture  the  maternal 
sac,  from  which  they  issue  one  by  one. 

On  obtaining  its  liberty,  the  Eedia  quits  the  pulmonary  cavity  of  the 
mollusc,  passes  through  the  tissues,  and  fixes  itself  in  another  organ, 
usually  in  the  liver.     There  it  gradually  grows  to  a  length  of  1-3  mm. 
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to  1-6  mm.  The  mouth  appears  at  the  anterior  extremity,  and  the 
digestive  tube,  as  a  single  cul-de-sac,  is  more  distinct ;  a  circular  collar 
is  formed  behind  the  pharynx  by  a  thickening  of  the  cuticle,  and 
represents  the  oral  sucker ;  and  the  secretory  apparatus  is  more 
markedly  developed  than  in  the  Sporocyst.  The  cavity  of  the  body  of 
the  Eedia  forms  germinative  cells,  whence  are  derived  the  morula  that 
is  transformed  into  daughter-Redia; — ten  at  most — or  into  Cercarioe, 
the  number  of  which  may  be  as  high  as  twenty-three. 

According  to  Thomas,  the  Redioe  engender  the  daughter-Reditc 
during  warm  weather ;  in  winter  they  produce  Cercariae.  He  has 
seen  in  the  autumn,  in  the  same  Redia,  a  single  daughtei'-Redia 
developed  in  the  midst  of  a  great  number  of  Cercariae.  In  favourable 
circumstances,  a  single  ovum  of  the  Fluke  may  in  this  way  produce  a 
thousand  Cercariae. 

The  daughter-Rediffi  or  the  Cercariae  leave  the  Redia  by  a  single 
opening  at  the  side,  a  little  behind  the  collar.  Each  daughter-Redia 
forms  from  fifteen  to  twenty  Cercariae,  which  are  evacuated  in  the  same 
manner. 

The  Cercaria  is  provided  with  a  digestive  apparatus,  the  intestine  of 
which  is  divided  into  two  branches.  The  mouth  opens  at  the  bottom 
of  the  oral  "sucker  ;  the  ventral  sucker — of  the  same  size — is  seen  on 
the  middle  of  the  inferior  surface.  The  excretory  apparatus  is  recog- 
nisable. Particular  cells — named  cj/stogeneous  cells — are  distributed  in 
large  numbers  in  the  lateral  parts  of  the  body.  The  latter  is  oval, 
flattened,  covered  with  very  fine  spines,  and  measures  on  the  average 
■28  mm.  long  by  -23  mm.  broad,  though  it  may  attain  -30  mm.  in  length. 
It  is  prolonged  by  a  very  contractile  tail,  which  is  twice  as  long  as  the 
body. 

When  the  Cercaria  escapes  from  the  body  of  the  Redia  by  the 
hatching  orifice,  it  leaves  its  host — creeping  and  writhing  among  the 
tissue  by  means  of  its  suckers  and  its  tail ;  and  on  gaining  its  freedom 
it  swims  in  the  water,  moving  about  energetically,  and  incessantly 
modifying  its  shape  and  dimensions,  eventually  fixing  itself  on  some 
submerged  body — such  as  an  aquatic  plant,  or  on  the  herbs  of  damp 
pastures  —  as  the  dock,  dandelion,  cress,  etc.  The  cystogeneous 
cells,  expelled  from  the  body,  are  employed  to  form  a  cyst  in  which 
the  cercaria  is  enclosed ;  and  its  tail  disappears  either  immediately 
before  or  after  this  encystment.  The  presence  of  cysts  on  the  leaves  of 
plants  is  denoted  by  white  points,  formed  by  a  kind  of  mucus  accom- 
panying special  granules.  The  peregrinations  of  the  Limncea  truncaiula 
facilitate  the  dissemination  of  the  Cercariie. 

It  is,  therefore,  in  consuming  the  herbage  of  damp  pastures  that 
animals  become  infested;  and  this  explains  why  Leuckart  was  un- 
successful, when  he  caused  Rabbits  to  ingest  Cercaritc  which  had  not 
undergone  encystment.     On  the  other  hand,  Thomas  affirms  that  the 
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Cercariaa  are  more  especially  found  on  the  lower  leaves  of  plants — those 
nearest  the  ground  ;  and  it  is  because  of  this  that  Sheep— which  cut 
the  herbage  close  to  the  gi-ound — are  more  often  infested  than  Cattle, 
which  do  not  graze  so  close.  (It  has  long  been  remarked  in  England, 
that  Sheep  which  have  the  deformity  of  the  mouth  known  as  '  hog- 
jawed,'  or  the  other  deformity  called  '  Parrot- 
mouthed  '  or  '  shuttle- gobbed  ' — both  of  which 
prevent  them  cropping  the  herbage  so  close  as 
normal-mouthed  Sheep — are  seldom  affected  with 
'rot.') 

The  molluscs  may  also — because  of  their  small 
size  — be  swallowed  by  the  herbivora,  with  their 
Eediie  ;  but  this  mode  of  infestation  is  not  very 
probable — at  least,  with  Sheep,  which,  when 
drinking,  keep  the  lips  close  together,  leaving 
only  a  narrow  slit  for  the  passage  of  the  water. 
Otherwise,  they  drink  but  little  when  they  have 
access  to  moist  herbage. 

The  encysted  Cercaria  can  remain  alive  on 
pastures  so  long  as  these  remain  moist ;  drought 
throws  it  into  a  kind  of  latent  existence  for 
an  undetermined  period,  duiing  which  it  lies 
huddled  up  in  its  envelope. 

When  it  arrives  in  the  stomach,  the  cyst  is 
dissolved,  and  the  worm  is  set  at  liberty  and 
penetrates  the  liver,  probably  by  the  ductus  choledochus 


Ft«.  2sl. — Cercaiia  ex- 
tracted from  its  cyst. 
— Leuckart. 

va,  anterior  sucker  ; 
vv,  ventral  sucker  ;  ph, 
pharynx  ;  hi,  branches 
of  the  intestine  termi- 
nating in  the  caecum. 


The  telluric  conditions  that  influence  invasion  of  the  liver  of  Sheep 
by  the  Distoma  lanccolatum,  do  not  differ  from  those  that  rule  in  the 
case  of  the  Distoma  hepaticum  ;  but  the  evolution  of  the  first  of  these 
two  species  is  still  unknown.  Contrary  to  what  occurs  with  the 
Distoma  hepaticum,  the  ova  of  the  D.  lanccolatum  undergo  segmentation 
and  develop  their  embryo  in  the  maternal  intestine  ;  but  it  is  not 
hatched  until  after  it  has  been  three  weeks  in  the  water.  When  set 
free  it  is  globular  or  pyriform  in  shape,  and  ciliated  on  only  the  anterior 
third  of  the  body ;  it  is  therefore,  as  a  consequence,  less  active  than 
that  of  the  D.  Jicpaticum.  It  is  armed  with  a  sharp  protractile  and 
retractile  cephahc  needle.  Willemoes-Suhm  believes  he  obtained  its 
eneystment  in  the  Planorhis  marginatus.  A  large  number  of  this 
mollusc  having  been  placed  in  an  aquarium,  the  water  of  which  had 
been  sown  some  months  previously  with  the  ova  of  Distoma  lanceolatuin, 
were  found  afterwards  to  be  bearers  of  a  Cercaria  {Cercaria  cystophora). 
This  Cercaria — previously  described  by  G.  Wagener — derived  from  a 
Redia  that  itself  comes  from  a  Sporocyst,  is  remarkable  for  possessing 
two  unequal  tails.     Leuckart  believed  he  had  developed  the  D.  lanceo- 
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latum  in  a  Sheep  to  which  he  had  given  the  Ccrcaria  ajstophora ;  but 
he  has  since  repeated  the  experiment  with  success.  Ercolani  asserts 
that  the  young  D.  lanceolatum  show  no  traces  of  digestive  apparatus, 
and  cannot  therefore  be  derived  from  the  Ccrcaria  cyatophora,  which 
has  one.  Lastly,  Creutzburg — a  pupil  of  Leuckart— has  demonstrated 
that  this  Cercaria  is  that  of  the  Distoma  ovocaudatuvi,  which  is  not 
rare  beneath  the  tongue  of  the  green  Frog. 

Piana,  having  discovered  in  the  Helix  cartliusiana  sporocysts  con- 
taining the  Ccrcaria  longicauclata — 
which  has  no  intestinal  tube— has 
for  this  reason  admitted  that  it  re- 
presents the  larval  state  of  Distoma 
lanceolatum.  But,  as  Blauchard  re- 
marks, the  embryo  of  this  Distoma 
— considering  its  ciliated  covering — is 
necessarily  aquatic,  and  cannot  reach 
terrestrial  molluscs. 

The  question  of  the  migrations 
and  the  development  of  the  I). 
lanceolatum  belongs  to  the  problems 
yet  to  be  solved  with  regard  to  it. 


Fig.  282. — Emhryo  of  the  Bistoma  Imiceo-     Fig.    283. — Development  of  the  Di.stoma 
latum. — After  Leuckart.  lanctolalum  in  biliary  ducts  of  the  Sheep. 

— After  Ercolani.* 

*  1,  fir.st  phase,  no  digestive  apparatus  ;  2,  ulterior  phase,  some  groups  of  cells  repre- 
sent the  future  testicles  ;  3,  more  advanctd  phase,  testicles  more  distinct,  and  above  the 
ventral  sucker  is  a  group  of  cells  marking  the  future  cirrhus  pouch. 

Migrations  of  the  Distomes. — The  infestation  of  flocks  by  the 
larvae  of  the  Distomes  may  occur  at  any  period  of  the  year  (Bollinger, 
Schaper),  as  the  night  frosts  do  not  destroy  all  the  Cercari®  (Fried- 
berger).  Nevertheless,  heat  being  very  favourable  to  the  development 
of  the  ova,  it  is  more  especially  during  the  summer  and  autumn,  up 
to  the  first  frost,  that  infestation  takes  place.  It  may  occur  very 
rapidly  ;  for  instances  are  recorded  in  which  sojourn  for  less  than  half 
an  hour  on  an  infected  pasture  has  been  suflicient.  In  general,  how- 
ever, it  occurs  in  an  insidious  and  progressive  manner,  though  succes- 
sive invasions  may  be  manifested  on  the  same  animals,  or  a  flock  may 
submit  to  repeated  invasions  in  distinct  groups. 

Three  theories  have  been  promulgated  as  to  the  mode  of  introduction 
of  the  Flukes  into  the  hver. 
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1.  The  young  Flukes  penetrate  directly — through  the  intestinal  walls 
— into  the  intestinal  and  mesenteric  veins,  and,  consequently,  into  the 
roots  of  the  vena  portae,  where  the  current  of  blood  carries  them  into 
the  liver.     There  are  no  facts  to  support  this  opinion. 

2.  The  Cercariae  are  set  free  by  the  digestion  of  their  cyst,  pass 
through  the  walls  of  the  stomach  and  small  intestine,  then  through 
the  peritoneal  covering  of  the  liver,  and  so  enter  the  biliary  canals 
(Gerlach,  Spinola,  May).  Fx-iedberger  remarks  that  the  frequency  of 
hepatic  peritonitis  (perihepatitis),  invoked  in  favour  of  this  hypothesis, 
may  also  testify  to  a  centrifugal  emigration  of  the  Flukes,  which  creep 
beneath  the  serous  membrane  and  perforate  it  from  within  to  without. 
It  is  not  rare  to  find  Distomes  with  their  cephalic  extremity  projecting 
from  the  surface  of  the  liver.  Besides,  the  young  parasites  found  in 
the  bile-ducts  have  always  their  anterior  extremity  turned  towards  the 
periphery  of  the  organ ;  while  the  perforations  on  the  surface  of  the 
liver  correspond,  not  with  the  dimensions  of  the  worm  on  its  entrance 
to  the  gland,  but  with  those  it  has  acquired  since  its  migration 
(Leuckart). 

3.  The  Flukes  pass  directly  from  the  duodenum  into  the  ductus 
choledochus.  This  hypothesis,  which  was  promulgated  by  Leuckart,  is 
the  most  reasonable.  According  to  that  authority,  the  Fluke  wanders 
into  the  smallest  bile-ducts  by  dilating  them  with  its  cephalic  extremity 
— fixing  itself  alternatively  by  means  of  its  oral  and  ventral  suckers, 
and  successively  extending  and  contracting  the  anterior  part  of  its  body, 
while  the  spinous  prominences  on  its  cuticle  prevent  its  being  pushed 
back.  The  Distoma  lanceolatum,  the  cuticle  of  which  is  smooth,  pro- 
gresses easily,  owing  to  its  smallness  and  tenuity. 

No  observer  has  been  able  to  note  the  precise  moment  when  immi- 
gration of  the  Flukes  occurs.  Joseph^  says  he  has  found,  on  several 
occasions,  small  Cercariae  without  tails  in  the  duodenum  of  the  Sheep. 
But  there  is  nothing  to  prove  that  these  were  young  Distomes  in  pro- 
cess of  being  prematurely  evacuated. 

The  majority  of  the  Distomes  remain  in  the  bile-ducts  ;  but  some 
pass  through  their  walls,  pass  into  the  hepatic  parenchyma,  excavate 
and  destroy  it,  and  perforate  Glisson's  capsule  and  the  peritoneum, 
and  so  give  rise  to  perihepatitis  or  peritonitis.  Others  reach  the  roots 
of  the  vena  portae  and  there  set  up  endophlebitis,  thrombosis,  and 
embolism ;  while  a  small  number  may  enter  the  sub-lobular  veins  and 
thence  travel  into  the  most  distant  parts  of  the  body.  In  consequence 
of  its  proximity,  the  lung  is  the  organ  in  which  these  wandering  Flukes 
are  more  frequently  met  with ;  but  they  have  also  been  seen  in  the 
muscles  and  connective  tissue.  Leuckart  admits  that  they  arrive 
there  in  leaving  the  venae  cavas ;  while  Friedberger  entertains  the  more 
plausible  opinion  that  these  are  Distomes  of  the  lungs  which  havr^ 
passed  into  the  pulmonary  veins,  when  the  blood-stream  carries  and 
disperses  them.  Gerlach  attributes  the  fatal  apoplexies  sometimes 
observed  in  the  first  stage  of  distomatosis,  to  cerebral  embolism  pro- 
duced by  the  young  Flukes. 

^  Joseph.     Zuologischer  Auzciger,  VI.,  1S82,  p.  323. 
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The  Flukes  commence  to  quit  the  bile-ducts  to  pass  into  the  intes- 
tine as  soon  as  their  reproductive  organs  are  completely  formed — 
which,  according  to  Leuckart,  takes  place  in  about  three  weeks.  As  it 
is  in  May  and  June  that  there  are  sometimes  found  in  the  faeces 
Distomes  generally  very  nmch  altered  by  the  intestinal  juices,  Gerlach 
allows  that  their  emigration  always  takes  place  about  this  time,  and 
that  these  worms  never  exceed  the  age  of  nine  to  twelve  months. 
Pech  and  Friedbei'ger  have  found  numerous  Flukes  in  the  gall-bladder 
and  duodenum  in  the  autumn  and  winter.  Thomas  has  observed 
these  parasites  in  two  Sheep  fifteen  months  after  the  period  of  infesta- 
tion. The  statistics  of  the  cases  of  distomatosis  noted  by  Hertwig  in 
the  Berlin  abbatoir,  show  that  it  prevails  at  all  seasons  of  the  year, 
but  more  frequently  in  October  and  in  the  springtime — a  circumstance 
that  corresponds  exactly  with  its  etiological  conditions. 

Symptoms. — By  its  symptomatic  physiognomy,  distomatosis  of  the 
Sheep  is  the  type  of  pernicious  anaemias,  and  justifies  the  name  of 
'  cachexia '  so  often  given  to  it.  Otherwise,  the  signs  of  the  malady 
have  nothing  pathognomonic  in  them,  and  might  be  mistaken  by  many 
for  those  of  the  various  helminthiases  of  this  animal.  In  the  course 
of  the  distomatosis,  Gerlach  recognised  four  periods  or  stages,  based 
on  the  varied  relations  that  the  Flukes  contract  with  the  liver  of  their 
host.  Very  often  these  periods  are  not  distinct  from  each  other,  owing 
to  the  repeated  infestations  obscuring  them  ;  but  they,  nevertheless, 
give  a  good  idea  of  the  progress  of  the  malady. 

1.  Period  of  Immigration. — This  period  corresponds  to  the  fall  of  the 
year,  and  generally  passes  unperceived,  as  the  lesions  the  young  Flukes 
have  produced  in  the  liver  have  scarcely  had  time  to  afi'ect  the  general 
health  of  the  animals.  The  cases  of  death  from  cerebral  apoplexy, 
remarked  upon  by  Gerlach,  occur  at  this  period,  the  duration  of  which 
varies  from  four  to  thirteen  weeks  and  more. 

2.  Period  of  Anamia. — This  coincides  usually  with  the  months  of 
September  and  November.  The  Sheep  are  less  lively,  and  the  visible 
mucous  membranes,  the  inner  surface  of  the  ears,  and  the  skin 
generally,  are  paler  than  in  their  normal  state.  But  the  appetite  is 
still  good,  and  the  animals  have  a  tendency  to  fatten  more  readily,  as 
Bake  well  had  remarked;  and  this  may  be  due — according  to  Simonds — 
to  the  stimulus  the  young  Flukes  impart  at  first  to  the  liver,  and  con- 
sequently there  is  a  more  abundant  biliary  secretion  and  better  assimi- 
lation. But  soon  the  appetite  diminishes,  the  thirst  increases,  and 
rumination  becomes  irregular ;  the  mucous  membranes  and  the  nude 
skin  are  of  a  dull-white,  slightly-yellowish  hue.  There  are  slight 
oedemas ;  the  skin  is  more  supple  and  in  parts  doughy,  the  fat  regions 
being  soft ;  the  conjunctivae  are  infiltrated  and  puffy,  no  longer  show 
their  vascular  network,  and  form  a  circular,  salient,  whitish-yellow  ring 
when  the  eyes  are  explored  by  separating  the  eyelids  and  gently  press- 
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ing  between  the  thumb  and  index-finger ;  this  appearance  causes  the 
shepherds  and  butchers  to  say  the  animal  has  a  fat  eye.  The  wool 
becomes  dry,  brittle,  easily  pulled  out,  and  falls  off  spontaneously  in 
places ;  debility  gradually  becomes  more  marked ;  the  Sheep  allow 
themselves  to  be  easily  caught,  and  scarcely  struggle  when  seized  by 
the  hock ;  this  muscular  weakness  is  perhaps  most  manifest  in  Sheep 
still  fat,  and  it  is  sufficient  to  enable  the  butchers  to  recognise  the 
malady.  There  is  sometimes  fever  and  quickened  respiration.  Palpa- 
tion and  percussion  indicate  ascites.  The  faeces  are  normal,  but  at  the 
end  of  this  period  they  contain  numerous  Fluke  ova. 

3.  Period  of  Wasting.  —  Its  commencement  corresponds  to  about 
the  end  of  the  third  month  after  the  immigration  of  the  larvae — that 
is,  generally  towards  the  beginning  of  January.  The  disease  then 
reaches  its  maximum. 

Emaciation — at  first  not  very  marked — makes  considerable  progress. 
The  mucous  membranes  and  skin  are  blanched,  but  have  no  icteric  tint, 
though  Trasbot  says  he  has  often  seen  icterus  lead  to  the  speedy  death 
of  fat  Sheep  ready  for  slaughter.  The  temperature  is  variable,  and  is 
marked  by  a  very  irregular  curve,  its  maximum  being  sometimes  shown 
in  the  morning,  sometimes  in  the  evening.  The  respiration  is  laboured 
and  quick;  the  appetite  is  still  maintained,  and  defecation  offers 
nothing  unusual  except  in  the  numerous  ova  of  the  parasites  in  the 
faeces ;  the  urine  is  about  normal.  The  animals  are  languid  and 
dejected,  with  their  heads  carried  low,  and  pressure  on  the  back  causes 
them  to  fall.  With  pregnant  ewes  abortion  is  frequent,  and  those  which 
are  suckling  have  the  milk  transparent  and  serous,  while  their  lambs 
are  puny,  and  generally  die  if  they  do  not  have  another  nurse.  The 
cedemas  remarked  in  the  preceding  period  are  localized,  and  are  most 
perceptible  at  the  dependent  parts  of  the  body  ;  they  disappear  with 
exercise  and  reappear  with  rest.  One  of  them  is  noticed  in  the  sub- 
maxillary space,  and  it  extends  gradually  below  the  larynx,  and  over 
the  cheeks  and  parotids.  The  shepherds  in  France  call  it  bouteille, 
bourse,  houle  (bottle,  purse,  ball ;  in  England  the  Sheep  is  said  by 
shepherds  to  have  the  '  watery-poke  '  or  to  be  '  checkered '),  and  they 
rightly  consider  it  one  of  the  most  characteristic  symptoms  of  the 
malady.  The  '  bottle  '  disappears  at  night  while  the  animal  is  resting 
in  the  sheepfold,  and  re-forms  again  while  it  is  grazing,  owing  to  the 
dependent  position  of  the  head  and  neck ;  it  is  often  absent  in  adults, 
and  during  warm  weather.  In  the  three  following  weeks,  emaciation 
is  still  more  noticeable,  notwithstanding  an  abundance  of  food ;  but,  as 
a  rule,  there  is  neither  oedema,  icterus,  nor  indication  of  pain  on 
pressure  in  the  region  of  the  liver.  Death  often  occurs  at  this  period, 
though  animals  are  rarely  allowed  to  live  so  long.  In  other  instances, 
amelioration  takes  place,  and  the  Sheep  reach  the  next  phase. 

4.  Period  of  Emigration  of  the  Fluhc>i. — This  is  the  period  of  conva. 


534  TREATISE    ON    PARASITIC    DISEASES. 

lescence  and  spontaneous  recovery,  shown  by  progressive  attenuation  of 
all  the  symptoms,  and  it  corresponds,  according  to  Gerlach,  to  the 
months  of  May  and  June,  though  it  may  occur  earlier.  But  recovery 
is  never  complete,  the  lesions  in  the  liver  being  irreparable ;  and  even 
in  these  limits  it  is  exceptional. 

The  dui-ation  of  the  malady  is  very  variable,  and  depends  upon  the 
degree  of  infestation,  the  temperament  of  the  animals,  and  the  condi- 
tions of  hygiene  to  which  they  are  submitted.  Most  frequently  the 
duration  does  not  exceed  six  months,  and  exceptionally  it  may  be  very 
rapid.  Bonvicini^  has  seen  two  Sheep,  in  which  the  parasites  had 
induced  acute  hepatitis,  die,  one  on  the  seventh,  the  other  on  the  ninth 
day  after  the  appearance  of  the  first  symptoms. 

Complications  frequently  occur  in  distomatosis.  The  enfeebled 
economy  is  predisposed  to  numerous  affections,  and  especially  to  those 
of  a  parasitic  nature — such  as  scabies,  'gid,'  verminous  bronchitis,  and 
intestinal  helminthiasis.  These  of  themselves  prepare  the  soil  for 
distomatosis,  and  the  coincidence  of  these  various  parasitic  disorders 
accounts  for  the  opinion  of  those  who  do  not  recognise  the  autonomy  of 
distomatosis,  but  include  it  in  a  general  helminthiasis. 

Diagnosis. — -The  diagnosis  of  individual  cases  may  present  some 
difficulties.  But  it  is  assured  when  a  microscopical  examination  of  the 
faeces  results  in  the  discovery  of  the  Fluke  ova  in  them.  It  is  a  long 
time  since  Davaine  pointed  out  the  value  of  this  element  in  diagnosis, 
and  Bunck  was  the  first  to  have  recourse  to  it ;  he  estimated  the 
number  of  ova  in  500  grammes  of  faeces  at  from  1,000  to  3,000. 
According  to  Perroncito,  there  is  found  on  the  average  an  ovum  in 
each  microscopical  preparation  when  the  liver  contains  85  Flukes,  and 
10  ova  for  800  Flukes  ;  but  Brusaferro's  figures  do  not  accord  with 
these,  as  his  researches  showed  that  if — in  distomatous  Sheep — the  ova 
of  Flukes  are  always  found  in  the  excrements,  their  number  by  prepara- 
tion is  not  always  in  proportion  to  that  of  the  parasites  in  the  liver, 
the  relation  between  them  varying  from  1  to  13  for  every  100  worms. 
In  certain  grave  cases  thirty  may  be  found  in  each  preparation.  Other- 
wise, the  number  of  the  ova  may  also  vary  according  to  the  time  of 
day  when  the  fa3ces  are  passed,  this  variation  being  no  doubt  due  to  the 
differences  in  activity  of  the  biliary  secretion,  which  will  carry  into  the 
intestine  a  more  or  less  large  number  of  ova.  On  the  other  hand,  the 
ova  of  the  Distoma  lanceolatum  are  relatively  rare,  and  the  search  for 
them  may  be  fruitless,  although  the  number  of  parasites  is  great.-' 

The  ova  of  the  Distomes  present  the  features  already  indicated  ;  a 
magnifying  power  of  70  to  80  diameters  is  sufficient  for  their  search  ; 
and  their  presence  in  the  fasces  is  almost  the  only  sign  which  permits 

^  Bonvicini.     La  Veteriiiaria,  ISSl  ;  and  Archives  Veterinaire.  1882,  p.  114. 

-  Bunck.  (Esterreich.  Vierteljahrsschrift,  1865,  p.  33.  —  Perroncito.  Trattato 
Teorico-pratko  delta  Malattit  pik  Comuni  dtijli  Animali  Domeatici,  1887,  p.  249.  — 
Brusaferro.     Giornale  di  Med.  Veter.  Pratica,  Turin,  1887,  p.  296. 
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distomatosis  to  be  distinguished  from  simple  dropsy — though  it  has 
been  stated  that  '  Flukey '  Sheep  are  yellow  about  the  eyes,  while  the 
dropsical  ones  are  not  so  ;  that  the  feebleness  of  the  latter  keeps  them 
quiet,  and  that  the  '  bottle  '  is  most  frequently  observed  in  the  former. 
But  these  differences  are  very  inconstant,  and  when  the  disease  pre- 
vails in  an  epizootic  manner  in  a  flock,  the  nature  of  the  malady  is  at 
once  discovered  by  an  autopsy  of  the  animals  which  have  died  or  been 
killed. 

(Beattie^ — an  experienced  observer — notes  that  if,  in  spring,  when  the 
Ewes  are  dropping  their  lambs,  the  liquor  amnii  is  very  white,  and 
like  thin  watery  bubbles,  it  is  a  bad  sign  ;  and  in  September,  when 
drafting  the  Ewes,  he  adopts  the  usual  method  of  feeling  the  condition. 
Those  in  which  the  lumbar  muscles  feel  soft  and  flabby,  and  in  which 
the  extremities  of  the  lumbar  transverse  processes  can  be  readily  felt, 
are  considered  unsound — they  are  known  as  '  lean  on  the  back  ';  and 
the  impression  is  conveyed  to  the  fingers  of  crackling,  as  though  there 
were  water  and  bubbles  below  the  skin — '  rippling,'  as  it  is  termed. 
Beattie  insists  that  this  test  is  of  value  only  when  applied  by  an  ex- 
perienced man,  and  that  no  one  can,  with  absolute  certainty,  '  draw'  a 
flock  tainted  with  '  rot.') 

Prognosis. — The  symptoms  of  distomatosis  always  indicate  a  serious 
afifection,  as  they  testify  to  the  presence  of  a  large  number  of  Flukes  in 
the  liver;  but  that  which  gives  a  special  gravity  to  the  prognosis,  is 
the  fact  that  the  disease  is  rarely  confined  to  a  few  individuals  of  the 
flock,  but  generally  affects  all,  and  greatly  harasses  rearing  operations, 
as  it  brings  Sheep  prematurely  to  the  butcher,  and  at  a  heavy  deprecia- 
tion in  their  value.  We  have  seen  above,  when  deahng  with  its  etiology, 
how  extensive  and  damaging  the  epizootics  of  distomatosis  sometimes 
are. 

Pathological  Anatomy. — ^The  fundamental  lesions  are  found  in  the 
liver,  the  others  being  only  a  corollary.  The  first  vary  according  to 
the  period  at  which  the  autopsy  takes  place,  and  they  have  been 
particularly  well  studied  by  Friedberger. 

1.  Period  of  Immi(jration. — The  first  effect  of  the  penetration  of  the 
Flukes  into  the  bile-ducts  is  inflammation  (^Jc?7'o(:Z  0/  traumatic  hepatitis, 
according  to  Gerlach).  The  liver  is  enlarged,  and  contains  more  blood 
than  usual ;  it  is  friable  in  texture,  and  its  surface  is  smooth,  or  marked 
in  places  by  openings  the  size  of  a  pin's  head  to  that  of  a  millet-seed, 
from  which  exudes  a  sanious  fluid  on  pressure.  There  are  traces  of 
local  peritonitis,  or  of  exudations,  which  cover  the  young  Flukes ;  and 
small  haemorrhagic  centres  exist  in  the  parenchyma.  The  bile  is  slightly 
reddened,  and  the  peritoneal  serosity  is  more  abundant,  and  often  con- 
tains small  Flukes.     The  faeces  do  not  yet  contain  ova. 

(^  Beattie.  Transactions  of  the  Highland  and  Agricultural  Socitty,  III.,  1807; 
quoted  by  Steel.) 
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2,  Period  of  Anamia. — The  character  of  the  lesions,  which  have  been 
more  particularly  described  by  Friedberger,  may  be  summed  up  as 
follows  ■} 

Considerable  emaciation  ;  various  ocdemas  ;  serous  effusions  into  the 
natural  cavities,  often  associated  with  recent  blood-clots  and  fibrinous 
exudates  ;  adhesions,  especially  between  the  liver  and  peritoneum ; 
loss  of  transparency  and  thickening  of  the  parietal  serous  membrane, 
which  is  easily  detached  from  the  abdominal  walls  ;  tumefaction  of 
the  mesenteric,  diaphragmatic,  bronchial,  and  intestinal  glands ;  liver 
notably  increased  in  volume,  particularly  in  thickness.  In  the  majority 
of  cases,  the  left  lobe  of  the  liver  is  the  first  to  be  invaded  (Falk, 
Schaper).  The  surface  of  the  organ  is  covered — especially  in  front — 
with  slightly  adherent  fibrinous  exudates,  beneath  which  are  found,  in 
some  instances,  a  number  of  young  Flukes  5  mm.  to  8  mm.  long ;  they 
are  even  sometimes  met  with  in  the  abdominal  cavity.  The  capsule 
of  the  liver  is  velvety,  and  rough  to  the  touch,  as  well  as  opaque, 
uneven,  limpy,  and  at  times  covered  with  calcareous  concretions ;  the 
parenchyma  has  a  porphyroid  appearance,  and  has  small  subserous 
haemorrhagic  centres  and  channels  excavated  by  the  worms,  and  con- 
taining— as  a  nucleus — a  small  Fluke  from  3  mm.  to  o  mm.  long. 
Flukes  are  also  met  with  beneath  the  serous  membrane  in  different 
parts ;  in  certain  cases  there  are  those  which  have  their  oral  extremity 
free  in  the  peritoneal  cavity,  the  capsule  being  perforated  at  the  corre- 
sponding points  by  openings  similar  to  those  observed  in  the  first 
period.  The  gall-bladder  may  or  may  not  contain  Flukes,  ova  not 
being  found  in  it  except  when  the  parasites  are  adult,  and  the  bile 
varies  in  colour  between  green  and  deep  violet. 

The  hepatic  parenchyma  is  soft,  and  the  thickened  connective  tissue 
slightly  grates  on  section  ;  the  surface  of  the  latter  is  of  a  dirty-gray, 
yellowish-red,  or  blood  colour,  and  perforated  by  spaces  the  size  of  a 
pea,  which  contain  one  or  more  young  Flukes  in  a  blood-clot,  or  in  a 
sanious  fluid  formed  of  white  and  red  corpuscles,  hepatic  cells  which 
have  undergone  fatty  degeneration,  and  a  finely  granular  detritus.  The 
vena  porta  sometimes  contains  a  stratified  thrombus  lodging  a  Fluke 
in  its  centre ;  or  a  small  vessel  may  be  found  occluded  by  the  worm, 
and  a  thrombus  that  extends  into  the  vena  portae.  The  mucous  mem- 
brane of  the  bile-ducts  is  everywhere  tumefied,  injected,  ecchymosed, 
and  sometimes  torn ;  the  epithelium  has  been  removed  by  a  catarrhal 
desquamation,  which  often  assumes  a  purulent  character,  and  it  has 
those  of  a  diffused  adenoma ;  the  hyperplasia  of  the  walls  of  the  ducts 
may  intrude  on  the  surrounding  tissues,  and  act  in  the  manner  of  a 
destructive  adenoma  (Bollinger).  Over  the  entire  liver  the  cells  are 
granular,  and  infiltrated  with  fat ;  the  connective  tissue  is  in  process 
of  proliferation, 

'  Hahn  and  Lefevre.  Art.  Douven.,  Diet.  Eiicycl.  des  Sciences  Medicales  (1), 
XXX.,  1884. 
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3.  Period  of  Wasting. — The  preceding  lesions  become  accentuated, 
and  assume  a  chronic  character.  The  emaciation  is  considerable, 
the  fat  having  completely  disappeared,  or  if  there  is  any  left  it  is  soft, 
nearly  transparent,  and  yellowish.  Beneath  the  visceral  pleurae — above 
and  behind — are  nodules  the  size  of  a  hemp-seed  ;  erratic  Flukes  have 
produced  local  splenizations  and  haemorrhagic  centres  in  the  pulmonary 
parenchyma.  Petechiae  beneath  the  endocardium.  Borders  of  the 
liver  rounded  ;  its  two  lobes,  but  especially  the  left,  are  atrophied,  and 
their  tissue  is  firm,  hard,  and  even  grates  beneath  the  scalpel.  The 
connective-tissue  hyperplasia  and  the  cirrhosis  are  considerable  ;  and 
section  of  the  organ  has  a  spongy  appearance,  due  to  cavities  more  or 
less  close  together.  Glisson's  capsule  is  very  granular,  in  consequence 
of  numerous  cicatricial  retractions. 

The  bile-ducts  are  the  seat  of  a  dilatation  that  augments  from  their 
origin  towards  the  periphery,  their  diameter  being  about  that  of  a 
finger,  and  they  are  more  or  less  moniliform.  The  finest  canaliculi 
are  dilated  to  their  end,  and  have  there  acquired  the  calibre  of  canals 
of  the  first  order.  Compression  of  the  bile-ducts  causes  the  expulsion 
of  adult  Flukes,  among  a  brownish-green  mixture.  One  canal,  particu- 
larly in  the  left  lobe,  may  contain  as  many  as  ten  parasites. 

(Thomas  remarks  that,  in  some  of  the  small  bile-ducts,  where  the 
ova  have  not  been  floated  away  by  the  bile,  these  may  be  present  in 
such  enormous  multitudes  as  to  form  a  stiff,  dark-brown  mass,  looking 
like  fine,  wet  sand,  and  completely  occluding  the  duct.  In  the  earlier 
stage,  when  the  liver  is  gorged  with  blood  and  bile,  and  death  is  fre- 
quent from  acute  congestion  of  the  oi-gan,  though  no-  adult  Flukes  are 
present,  yet  careful  examination  on  section  will  detect  myriads  of  very 
minute  young  parasites,  which  appear  on  the  point  of  the  scalpel  as 
small  masses  of  jelly  or  inspissated  bile.  A  good  observer  has  stated 
that  young  Flukes  may  sometimes  be  found  in  the  ducts  of  the  liver 
as  a  thick,  light-coloured  liquor  that  appears  all  in  motion,  and  an 
inspection  of  this  with  a  pocket-lens  confirms  the  view  that  the  fluid  is 
chiefly  composed  of  the  immature  parasites. i) 

The  gall-bladder  contains  a  mucus  bile  of  a  dirty,  greenish-brown 
hue,  and  adult  Flukes  and  ova  in  great  numbers.  There  are  generally 
observed  on  the  surface  of  the  bile-ducts  punctiform  incrustations, 
which  may  be  more  extensive — sometimes  are  even  tubular — formed  of 
phosphate  of  lime,  with  traces  of  phosphate  of  magnesia.  At  the  same 
time  their  walls  are  thickened,  and  have  become  cartilaginous.  The 
liver  crepitates  if  it  is  compressed  or  incised. 

The  presence  of  the  Flukes  has  been  regarded  as  the  cause  of  the 
formation  of  biliary  calculi ;  but  only  two  instances  in  support  of  this 
view  are  furnished  by  Simonds  and  Brouisson,  who,  in  such  calculi, 
have  found,  the  one  twelve  Flukes,  the  other  only  one. 
('  Bath  Agricultural  Society's  Papers,  II.,  p.  118.) 
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4.  Period  of  Emigration  of  the  Flukes. — At  the  autopsy  of  animals 
sacrificed  during  this  period,  the  disappearance  of  the  Flukes  is  re- 
marked, and  also  the  persistence  of  the  irreparable  alterations  which 
the  liver  has  undergone  in  the  preceding  periods. 

The  number  of  hepatic  Distomes  the  liver  may  contain  is  very 
variable,  and  is  always  high  when  the  malady  is  accentuated.  Dupuy 
has  counted  more  than  1,000  in  the  liver  of  one  Sheep. 

The  Distoma  lanceolatum  never  produces  such  serious  symptoms  or 
lesions  as  the  Distoma  hepaticum,  and  it  alone  cannot  produce  '  rot.' 
This  relative  innocuousness  is  attributed  by  Leuckart  to  its  smaller 
size,  and  to  the  absence  of  prickles  on  the  integument.  Otherwise,  the 
two  species  are  very  often  found  in  the  same  host ;  but  by  reason  of  its 
minuteness  the  D.  lanceolatum  penetrates  the  smallest  bile-duct,  which 
the  other  species  cannot  enter.  This  is  why  its  number  often  appears 
less  than  it  really  is,  because  its  presence  is  sometimes  not  noticed. 
Friedberger  has  obtained  thousands  from  the  bile-ducts  by  compression 
— these  canals  were  literally  swarming  with  them  ;  they  were  also  found 
in  multitudes  in  the  gall-bladder  and  intestine  at  the  time  of  their 
spontaneous  emigration. 

It  has  been  attempted  to  assign  to  cirrhosis  the  alterations  that 
occur  in  the  liver,  under  the  influence  of  its  invasion  by  Flukes.  But 
the  localization  of  these  lesions  does  not  admit  of  their  being  allied  with 
either  hypertrophic  or  atrophic  cii;rhosis,  in  which  they  are  always 
diffused  ;  otherwise,  the  existence  of  ascites  is  sufficient  to  eliminate 
hypertrophic  cirrhosis.  There  is,  no  doubt,  chronic  interstitial  or 
sclerous  hepatitis;  but  it  is  partial,  though  very  dispersed. 

The  effusions  into  the  serous  sacs  or  the  connective  tissue  should 
be  ascribed  to  the  cachectic  state,  and  to  the  general  alteration  in  the 
blood — to  its  deglobulization — which  favours  passive  effusions.  The 
obstruction  to  the  circulation  in  the  portal  system  has  a  large  share  in 
the  production  of  these  effusions,  as  there  results  a  transudation  of  serum 
throughout  all  the  accessory  venous  branches,  with  consequent  ascites. 
Anaemia  is  also  partly  due  to  the  blood  extracted  by  the  Distomes 
for  their  nourishment.  Some  authorities  are  of  the  opinion  that  the 
D.  hepaticum  lives  on  the  bile  ;  but  Leuckart  and  Kiichemeister  are 
convinced  that  they  subsist  on  the  blood  in  the  mucous  membrane  of 
the  bile-ducts.  An  observation  made  by  Kailliet  confirms  this  state- 
ment. In  the  liver  of  a  Sheep,  the  arterial  system  of  which  had  been 
injected  with  coloured  plaster,  he  found  a  great  number  of  Flukes  with 
their  digestive  canal  also  injected  with  the  plaster.  That  substance 
had  evidently  been  obtained  by  suction  from  the  small  intact  bloodvessels 
of  the  bile-ducts  at  the  moment  of  injection. ^ 

Prophylaxis. — Every  effort  should  be  made  to  keep  Sheep  away 
from  damp  pastures,  where  all  the  conditions  necessary  for  the  existence 

'  Kailliet.     Bulletin  de  la  Soc.  Zoologi(|ue  de  France,  XV.,  1890. 
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of  the  larval  forms  of  the  Distomes  are  present.     The  vigilance  of  the 
shepherd  is,  in  this  respect,  the  first  element  of  success. 

Thomas  has  formulated  prophylactic  prescriptions  which,  if  adopted, 
would  certainly  go  a  long  way  in  limiting  the  ravages  of  distomatosis. 

1.  Everything  should  be  done  to  destroy  or  render  inoffensive  all 
the  ova  of  Flukes,  and  the  molluscs  which  serve  as  intermediate  hosts 
to  the  Distomes.     This  may  be  effected  by  the  following  measures  : 

a.  Destroy  the  diseased  Sheep,  and  bury  them  ;  or  do  not  give  their 
carcases  to  Dogs  until  they  have  been  cooked,  and  only  then  if  there  is 
no  reason  to  apprehend  that  the  ova  of  the  Flukes  may  pass  through 
the  intestines  of  these  animals,  to  be  spread  by  them  over  pastures 
along  with  their  excrements. 

b.  Only  put  on  dry  pastures  affected  Sheep  intended  for  the  butcher, 
as  the  Fluke  ova  they  evacuate  cannot  develop  in  the  absence  of 
humidity. 

c.  As  Hares  and  Rabbits — which  are  sometimes  bearers  of  Distomes — 
may  infest  pastures,  they  should  be  interdicted  from  access  to  those  on 
which  Sheep  graze.  But  this  recommendation  cannot  well  be  carried  out. 

d.  Drain  wet  pastures,  or,  if  this  cannot  be  accomplished,  dress  them 
with  salt  or  lime.  The  latter  in  solution — -75  per  cent. — will  destroy 
embryos  of  the  Distomes  as  well  as  molluscs.  With  regard  to  salt,  we 
are  indebted  to  Perroncito  for  some  precise  notions  as  to  its  action. ^ 
Ercolani  had  for  a  long  time  observed  that  water  slightly  impregnated 
with  salt  killed  the  Cercariae,  and  in  acting  on  these  and  on  the  encysted 
larvae  of  the  Limncsa palustris,  Perroncito  found  that  in  a  2  per  cent, 
solution  these  parasites  died  in  less  than  five  minutes  ;  in  a  1  per 
cent,  solution  they  rolled  themselves  up  at  the  end  of  two  to  seven 
minutes,  and  perished  after  twenty  to  thirty-five  minutes.  The  same 
happened  in  -ei  per  cent,  solutions  ;  and  in  those  of  -25  per  cent,  they 
were  still  alive  after  more  than  twenty  hours.  The  period  when  salt 
or  lime  should  be  spread  on  the  pastures  should  coincide  with  the 
time  when  the  embryos  of  the  Distomes  and  the  Cercaria?  abound — that 
is,  June  and  July  for  the  first,  and  August  for  the  second. 

2.  If  Sheep  must  be  placed  on  infested  lands,  the  ill  effects  likely  to 
result  therefrom  may  be  much  reduced  by  the  following  precautions  : 

a.  Do  not  allow  the  animals  to  come  too  near  each  other  while  at 
pasture,  as  the  closer  they  are  the  closer  they  graze  the  herbage,  and 
it  is  on  the  parts  of  the  plants  nearest  the  ground,  according  to  Thomas, 
that  the  Cercariae  prefer  to  fix  themselves. 

h.  Give  every  day  to  each  Sheep  7  or  8  grammes  of  salt,  and  230 
to  240  grammes  of  oats.  The  salt  is  fatal  to  the  Cercariae,  and  favours 
digestion  and  assimilation.  Perroncito  recommends  its  being  put  into 
the  drinking  water ;  -50  per  cent,  does  not  render  the  water  un- 
drinkable. 

^  Perroncito.     Recueil  de  Med.  Veterinaire,  1885,  p.  208. 
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We  may  also  give,  as  a  preventive  remedy,  a  mixture  prescribed  by 
Veith,  and  composed  of : 


Powdered  oak-bark  .  .  .  .     "\ 

Root  of  calamus  aromaticus   .  .  .      I 

Powdered  yentian-root 
Powdered  juniper-berries 
Powdered  sulphate  of  iron 
Powdered  salt 


Of  each  1,000  grammes. 

500  grammes. 

4  to  5  kilogrammes. 


These  substances  are  to  be  thoroughly  mixed,  and  an  ordinary 
spoonful  given  to  each  Sheep  every  two  or  three  days. 

(Salt  has  for  ages  been  known  in  England  as  a  most  valuable 
preventive  remedy ;  and  long  before  its  modus  operandi  was  under- 
stood, the  knowledge  of  its  value  was  probably  derived  from  observa- 
tion of  the  fact  that  Sheep  grazed  on  salt  marshes,  no  matter  how 
humid  they  were,  did  not  suffer  from  rot. 

Zundel  proposed  that  there  should  be  two  feeding-grounds  for  Sheep 
in  wet  seasons,  on  marshy  localities — one  pasture  for  spring  grazing  to 
-June,  the  other  for  autumn  grazing.  The  first,  though  much  infested, 
would  not  have  convenient  hosts  for  the  final  phases  of  development  of 
the  parasites,  and  the  frosts  of  winter  would  probably  free  the  pasture 
of  the  embryos  and  intermediary  bearers  ;  while  the  autumn  pasture 
would  not  become  contaminated  with  ova,  or  these  would  not  find 
suitable  conditions  for  their  development. 

Simonds  advises  the  adoption  of  the  following  precautions  : 

The  animals  must  be  carefully  guarded  against  all  vicissitudes  of 
weather  by  being  folded  in  the  best  sheltered  situations,  more 
especially  at  night.  The  food  should  consist  of  a  liberal  supply  of 
materials  which  are  rich  in  flesh-forming  principles,  and  which  also 
contain  a  large  proportion  of  sugar,  starch,  and  similar  ingredients, 
that  the  heat  of  the  body  may  be  kept  up  equally  with  nutrition.  If 
placed  on  meadows  or  artificial  grasses,  the  Sheep  should  be  often 
changed,  care  being  taken  to  avoid  those  pastures  which  are  wet  and 
cold  or  which  contain  inferior  herbage.  Manger  food  must  be  supplied, 
and  this  should  consist,  in  part  at  least,  of  crushed  corn,  of  which 
beans,  peas,  lentils,  etc.,  are  to  be  preferred.  Oats  and  maize  are  also 
good,  and  to  these  a  moderate  allowance  of  oilcake  may  be  added. 
Frequent  changing  of  the  food  will  induce  the  animals  to  eat  more, 
for  which  reason,  when  they  are  on  pastures,  no  objection  is  to  be  taken 
to  an  occasional  supply  of  turnips  or  other  roots  ;  but,  unless  com- 
pelled by  the  character  of  the  farm  and  the  system  of  cultivation, 
continuous  folding  on  turnips  should  be  avoided.  Where  this  has  to 
be  done,  great  care  will  have  to  be  exercised  in  regulating  the  quantity 
of  turnips,  according  to  the  condition  of  the  crop,  the  state  of  the 
weather,  etc.  Under  such  circumstances,  an  allowance  of  good  hay, 
in  addition  to  the  other  food,  will  be  imperatively  required. 

A   good   compound  of   these  several   medicinal  agents,  with  some 
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highly  nitrogenized  alimentary  matters,  is  contained  in  the  following 
formula  :  Take  of  finely-ground  oilcake  (linseed),  finely-ground  pea- 
meal,  each  one  bushel;  finely-ground  salt,  finely-ground  aniseed, 
each  4  lb. ;  finely-ground  sulphate  of  iron,  1  lb.  Let  the  salt,  aniseed 
and  sulphate  of  iron  be  mixed  together  first,  and  afterwards  well 
incorporate  with  the  cake  and  peameal. 

The  quantity  of  the  mixture  to  be  given  to  each  Sheep  daily  should 
be  half  a  pint  to  a  pint,  in  addition  to  an  ordinary  allowance  of  corn 
or  cake  and  hay-chaff.  It  may  be  used  with  advantage  for  three  or 
four  weeks  in  succession,  but  should  be  discontinued  occasionally  for  a 
day  or  two,  especially  if  the  animals  become  affected  with  diarrhoea.) 

Trasbot  states  that  branches  of  oak-trees,  elm,  hornbeam,  etc.,  cut 
in  summer  and  dried  with  their  leaves,  are  an  excellent  preventive  if 
given  to  the  Sheep  before  they  are  driven  to  pasture,  as  well  as  those 
of  juniper  or  any  other  aromatic  trees. 

Treatment. — All  the  resources  of  therapeutics  have  been  tried 
against  distomatosis,  but  no  really  efficacious  agent  for  every  case  has 
yet  been  discovered ;  this  is  owiag  to  the  remote  location  of  the 
Distomes,  and  which  can  scai'cely  be  reached  by  any  substance  given 
to  the  affected  animals. 

However,  if,  generally,  a  cure  is  not  to  be  tried,  it  is  usually  possible 
to  so  ameliorate  their  condition  as  to  enable  them  to  pasture  and 
fatten.  This  result  is  obtained  by  the  employment  of  tonic  and 
astringent  preparations,  by  good  feeding,  and  especially  by  driving  the 
Sheep  away  from  the  infested  pastures. 

The  leaves  of  wild  chicory,  tansy-roots,  wormwood,  pine-leaves, 
spruce-leaves,  walnut-leaves,^  juniper-berries,  willow-bark,  oak-bark, 
infusion  of  pepper  in  alcoholic  drinks  (Teissier  and  Huzard),  Chabert's 
oil,  petroleum,  limewater,  creosote,  benzine  (Bunckj.picrate  of  potass, 
liver  of  antimony,  nux  vomica  (Prinz),  tincture  of  iodine  (De  Eomanet), 
asafoetida  and  garlic  (Vallada),-  chimney-soot  (Raynaud),^  etc.,  are 
agents  which  have  been  apparently  successfully  employed,  but  most 
frequently  they  are  inconvenient. 

Various  salts  of  iron  and  culinary  salt,  dissolved  in  the  drinking 
water  or  mixed  with  the  provender,  have  with  more  reason  been 
recommended  by  all  authorities. 

Trasbot  asserts  that  the  young  dried  buds  of  maritime  pine-trees, 
mixed  with  bran,  produce  really  curative  effects. 

The  experiments  of  Perroncito  show  that  the  ethereal  extract  of  male 
shield-fern,  given  with  oil  of  turpentine,  or  benzine,  castor-oil,  wine, 
etc.,    kills   the   Distomes ;    but   it  has  the    inconvenience   of  causing 

1  Adenot.     Journ.  de  Med.  Veterinaire,  Lyons,  1863,  p.  112. 

-  Delafond.     Rapport  k  la  Soc.  Centr.  d'Agriculture  ;  Rec.    de  Med.  Veterinaire, 
1859,  p.  583  ;  and  Delorme.     Journal  de  Med.  Veterinaire,  Lyon?,  1861,  p.  241. 
3  Raynaud.     Journ.  dea  Vet^rinaires  du  Midi,  1860,  p.  222, 


542  TKEATISE    OX    I'AKASITIC    DISEASKS. 

anaasthesia  and  serious  tympanites,  so  that  before  it  can  be  recommended 
as  a  safe  remedy  fm-ther  trials  are  required.^ 

Mojkowski-  has  obtained  very  encouraging  results  in  treating  dis- 
tomatosis  and  tueniasis  in  the  Sheep,  with  naphthaline  given  twice  a 
day  for  a  week,  in  doses  of  -70  grannne  to  1  gramme,  alone  or  mixed 
with  gentian  powder. 

In  Germany,  recourse  is  had  to  lupin  forage,  then  to  lupin-seeds, 
giving  about  40  litres  per  day  to  100  Sheep.  Crushed  barley,  roasted 
malt,  linseed-cake,  bran,  oats,  boiled  or  grilled  pods  of  legumes,  hay  of 
good  quality,  etc.,  are  also  given,  as  n'/jiine,  because  of  their  nutritive 
properties. 

As  remedies,  bitter  tonics,  mixed  with  sulphate  of  iron,  are  utilized. 
The  following  preparations,  recommended  by  Haubner,  enjoy  a  certain 
degree  of  credit : 


Sulphate  of  iron  .  .  .  .60  grammes. 

Calamus  aromaticus         .  .  .500  grammes. 


Crushed  oats        .  .  \ 

Roasted  malt       .  .  / 


Dose  for  100  Sheep. 


of  each    20  litres. 

2.    Sulphate  of  iron  .  .  .  .30  grammes.  \ 

Powdered  iuniper-berries  leu  -rvn  I      i-v        /•      -«  a^ 

Gentian  pc.wder  .  .  )    ""^  "^^^^  ^^*^  grammes.  -     Dose  for  oO  Sheep. 

Crushed  wheat    .  .  .  .20  litres.  j 

A  mixture  of  powdered  culinary  salt,  10  litres,  and  plaster,  5  litres, 
has  also  been  recommended  as  a  dose  for  300  Sheep.  It  is  at  first  given 
every  second  day,  then  twice  a  week,  and  gradually  to  every  fifteen  days 
until  the  end  of  the  summer. 

In  France,  on  several  occasions,  Gasparin,  Eey,  and  Koche-Lubin 
have  employed  anti-cachectic  bread,  which  was  given  morning  and 
evening  to  the  diseased  Sheep.  The  simplest  formula  is  that  of  Dela- 
fond. 


Undressed  wheatmeal 
Oatmeal 
Barleymeal 
Sulphate  of  iron 
Carbonate  of  soda 
Culinary  salt     . 


1  kilogramme. 

2  kilogrammes. 
1  kilogramme. 

of  each  30  grammes. 

200  grammes. 

These  are  made  into  a  paste  with  water,  which  is  allowed  to  ferment, 
and  is  then  baked  in  an  oven.  Delafond  says  that  in  fifteen  days  this 
bread  produced  a  considerable  amelioration. 

It  would  be  advantageous  to  cook  the  provender,  and  add  to  it  the 
broth  of  Horse-flesh. 

"With  regard  to  the  various  tinctures  that  have  been  recommended — 
as  of  gentian,  quinine,  etc. — -their  price  limits  them  to  valuable  animals, 
the  preservation  of  which  is  of  great  importance. 

To  sum  up,  the  resources  of  the  pharmacy  ought  not  to  be  relied  upon 

1  Perroncito.     II  Medico  Veterinario,  1S87,  p.  9'. 

^  Mojkowski.  Przeglad  Weterinarsky,  1SS8  ;  and  CEsterr.  Monatsschr.  f.  Thierheil- 
kuude,  1888,  p.  118. 
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to  any  extent,  but  attention  must  be  specially  directed  to  the  rdyime, 
which  should  be  as  strengthening  as  possible. 

Sanitary  Police  and  Jurisprudence. — In  deahng  with  prophylaxis, 
we  have  mentioned  the  measures  to  be  adopted  in  order  to  diminish 
the  extension  of  distomatosis. 

The  flesh  of  cachectic  Sheep  is  soft  and  blanched,  and  yields  insipid 
broth,  wasting  much  in  cooking ;  when  roasted  its  juice  is  pale  and 
scarcely  rose-tinted,  and  it  never  bleeds,  no  matter  how  underdone  it 
may  be.  In  fact,  it  contains  but  little  nutriment,  is  of  the  third 
quality,  and  should  only  be  allowed  for  human  consumption  during  the 
two  first  periods  of  the  disease ;  later  it  should  be  refused. 

Distomatosis  is  classed  among  the  vices  rddhihitoires  in  Germany, 
Austria,  and  Switzerland.  The  period  to  which  legal  process  is  limited  is 
14  days  in  Bavaria,  Grand-Duchy  of  Baden,  Hohenzollern  and  Wurtem. 
berg ;  28  days  in  Hesse,  30  in  Saxony,  2  months  in  Austria,  14  days  in 
Thurgovia,  15  in  Bale,  31  at  Schaffhausen,  and  12  at  Frankfort-on-the 
Main  (Friedberger  and  Frohner). 

DISTOMATOSIS  IN  CATTLE.— Distomatosis  in  bovine  animals  is 
manifested  by  symptoms  quite  analogous  to  those  observed  in  Sheep. 
But  they  often  pass  unperceived,  because  of  their  less  intensity  and  the 
stronger  resisting  power  of  the  larger  Euminants.  The  coat  is  dull  and 
staring,  the  skin  tight  and  adherent,  the  appetite  capricious  or  nil,  and 
rumination  is  suspended  ;  constipation  alternates  with  diarrhoea,  and 
the  urine  becomes  acid.  Serious  symptoms  only  appear  later,  and  the 
malady  rarely  terminates  in  death  ;  when  it  does,  the  animals  succumb 
to  profound  marasmus,  extreme  emaciation,  continuous  diarrhoea,  and 
a  complete  consumption.  The  duration  of  the  disease  is  from  two  to 
five  months.  The  lesions  are  those  noted  in  Sheep.  The  bile-ducts 
may  attain  the  diameter  of  an  inch,  and  the  liver,  consequently,  has  a 
vesicular  appearance.  In  the  slaughter-house  very  important  hepatic 
lesions  are  found  in  animals  which,  during  life,  did  not  show  any  sign 
of  such  alterations. 

Treatment  demands  the  same  prophylactic  and  curative  measures  as 
for  Sheep  suffering  from  distomatosis. 

Distomatosis  of  the  Guinea-pig. — Del  Chiappa  has  found,  in  the 
biliary  ducts  of  a  Guinea-pig,  two  specimens  of  a  species  of  Distome 
that  Sonsino  has  provisionally  named  Distoma  cavicB.  Its  branched 
intestine  places  it  in  the  sub-genus  Cladoccelium  (see  p.  322).  After 
being  kept  a  long  time  in  alcohol,  one  measured  12  mm.  long  and  9  mm. 
broad,  the  other  8  mm.  by  6  mm.  They  resembled  the  D.  licpaiicum, 
of  which  they  were  perhaps  only  young  specimens.^ 

(Distomatosis  of  the  Camel  and  Elephant. — Cobbold  states  that 
D.  hcpaticum  is  found  in  the  Camel,  but  distomatosis  must  be  rare  in 
that  animal.     This  authority  also  asserts,  in  treating  of  the  Fluke,  that 

^  Son.sino.  Studi  e  Notizie,  Elmiidolo<jichc.  Soc.  Toscana  di  Scienza  Naturali, 
May  4,  1S90. 
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the  Elephant  is  often  seriously  infested.  '  As  causing  disease,  and 
zoologically  speaking,  this  entozoon  is  the  most  important  of  the  whole 
group  of  parasites  infesting  Elephants.'  Not  much  appeal's  to  be  known 
of  the  parasite.  It  is  described  as  closely  allied  to  the  D.  Jicpaticum  of 
the  Sheep,  but  rounder  in  outline  and  otherwise  differing  to  such  an 
extent  as,  in  the  opinion  of  Cobbold,  to  warrant  its  being  classed  as  a 
distinct  species — Fasciola  Jacksoni  Cobb. 

It  accumulates  in  the  bile-ducts  to  such 
an  extent  as  to  seriously  debilitate  the  host, 
profoundly  alter  the  liver —  as  in  the  Sheep — 
and  frequently  causes  death.  Much  loss 
among  Elephants  from  this  Eluke  has  occurred 
in  our  Indian  possessions,  and  especially  in 
Burmah.  '  There  is  every  likelihood  that  the 
mollusc  harbouring  the  Cercarian  larva  of 
Fasciola  Jacksoni  is  small,  and  possessed  of 
amphibious  habits.'— Cobbold.) 

2.    DiSTOMATOSIS    IX    THE    CaRNIVOEA. 

On  several  occasions,  the  presence  of  Dis- 
tomes  in  the  biliary  canals  of  the  Dog  and  Cat 
has  been  recorded. 

Van  Tright  classed  with  the  Disiovia  lanceo- 
latiivi  those  which  he  discovered  in  the  Dog, 
and  Leuckart  cites  the  Cat  among  the  hosts 
which  harbour  that  parasite  ■}  but  it  is  pos- 
sible that  these  cases  should  be  classed  as 
belonging  to  one  of  the  two  foUow^ing  species, 
which  are  included  in  the  sub-genus  Dicro- 
co'lium. 

1.  Distoma  truncatum  (Eud.,  D.  Comis 
Creplin,  D.  conjunction  Cobb.,  D.  fcUncum 
Eiv.,  D.  campanulatHm  Ere.).- — Sonsino  has 
demonstrated  that  the  Distomes  of  the  Dog 
and  Cat,  described  under  these  different 
names,  belong  to  one  species — a  worm,  the 
maximum  length  of  which  is  7  mm.,  and 
breadth  2  mm.  Body  reddish  in  the  fresh 
state,  depressed,  covered — at  least,  when  very 
young — with  very  small  spines  that  are  easily 
shed  ;  anterior  part  conical,  and  distinct  from 
the  rest  of  the  body  from  the  ventral  sucker, 
which  is  a  little  smaller  than  the  oral 
one.  Intestine  divided  into  two  simple  cajca,  which  are  prolonged 
to  the  posterior  extremity.     Genital  openings  in  front  of  the  ventral 

1  Van  TriL'ht.  Thierarzt,  1885,  p.  84.  —  Leuckart.  Die  Parasiten  des  Menscheii, 
2ncl  edition,  II.,  ■2nd  part,  p.  360. 

-  Ercolani.  Ossfrrat.  Elmiutolofjiclic  suUa  Dhnorfoh'iosi,  Bologna,  1875.  —  Rivolta. 
Giorn.  di  Anat.,  Fisiol.  e.  Patol.  degli  Animali,  1884,  p.  20.  —  Zwaanlemaker.  Cirrhonis 
Farasilaria.  Tijdschrift  (Amsterdam)  XIV.,  1887,  p.  266  ;  and  Archiv  f.  Pathol. 
Anat.  u.  Physiol.  CXX.  —  De  Jong.  Tijdschrift  (Am.sterdam)  XIV.,  18S7,  pp.57, 
23.'j.  —  Generali.  Xote  Elmintologiche.  L'ErcoIani,  1888,  No.  12.  —  Son^no.  iShuli 
e  Notizie.  Elmintoloyiche.  Soc.  Tcscana  di  Scienza  Naturali,  IS&P.  —  Raillitt.  Recueil 
de  Med.  Veterinaire,  1890,  p.  134. 


Fig.  28^.— Llstoma  Comts 
.s.  tritnrattnn  ;  magnititd 
10  diameters. — Railliet. 
I'a,  anterior  sucker ;  vp, 
posterior  sucker  ;  ph, 
pharyn.x  ;  a;,  oesophagus  ;  i, 
branches  of  the  intestine  ; 
ce,  excretory  canals  ;  te,  their 
common  trunk;  ^<',testiclts; 
cd,  cd',  deferent  canals  ;  c, 
prostatic  canals  ;  o.  ovary  ; 
gc,  shell-gland  ;  d,  Laurer's 
duct  ;  (•;/,  vitellogenes  ;  dv, 
vitelloducts  ;  ii,  uterus  ;  p(/, 
genital  pore  :  /,  caudal  fora- 
men. 
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sucker.  Testicles  more  or  less  lobulated,  situated  one  behind  the  other 
at  the  posterior  part  of  the  body.  Ovary  lobular,  situated  on  the  median 
line,  at  the  posterior  third  of  the  body.  Vitellogenes  short,  occupying 
the  middle  third  of  the  body,  and  formed  of  seven  glomerules  on  the 
left,  and  eight  on  the  right  side.  Ova  operculated,  with  a  small,  acute 
prominence  at  the  pole  opposite  the  operculum ;  their  length  is  26  /j.  to 
30  /x,  and  width  from  12  /a  to  15  /x. 

This  Distome  was  first  found  in  the  Greenland  Seal  (Otto  and 
Eudolphi),  then  in  the  Cat  (Creplin,  Eivolta,  Zwaardemaker,  Generali), 
Dog  (Ercolani,  Eivolta,  Zwaardemaker,  De  Jong,  Sonsino),  American 
Fox  (Cobbold),  Indian  Pariah  Dogs  (Lewis).  It  is  frequent  in  Holland 
and  in  India.  It  lodges  itself  in  the  bile-ducts  and  gall-bladder,  and 
gives  rise  to  a  cirrhosis  that  has  been  studied  by  Zwaardemaker,  and 
which  we  have  also  observed  in  the  Cat. 

At  the  commencement,  the  presence  of  the  Distome  irritates  the  walls 
of  the  bile-ducts,  and  occasions  a  series  of  pisiform  dilatations  of  the 
finest  canals  and  those  of  medium  calibre ;  at  the  same  time  their  walls 
become  thickened,  owing  to  the  proliferation  of  the  surrounding  con- 
nective tissue  ;  hence  there  results  a  shell  of  connective  tissue  envelop- 
ing the  parasite,  in  a  portion  of  the  bile-duct  from  which  the  epithelium 
has  disappeared.  These  connective-tissue  nodules  lodge  a  Distome, 
which  may  attain  a  size  of  several  millimetres.  Later,  in  the  spaces 
between  the  hepatic  lobules  appear  connective-tissue  fibres  surrounding 
the  ramifications  of  the  vena  port®.  The  central  or  intralobular  veins 
have  also  a  similar  fibrous  sheath.  Under  the  increasing  pressure  of 
this  neoform  connective  tissue,  the  hepatic  cells  diminish  in  size,  and 
the  parenchyma  becomes  atrophied  at  the  periphery  and  centre  of  the 
lobule.  This  parasitic  cirrhosis  is,  therefore,  at  the  same  time  an  intra- 
and  inter-lobular  process.  One  of  the  Dogs  observed  by  Zwaardemaker 
during  its  life  had  very  marked  ascites,  accompanied  by  general  debility, 
but  there  was  no  icterus ;  three  litres  of  fluid  were  withdrawn  from  the 
abdomen. 

2.  Distoma  sinense  (Cobb.,  D.  spatlmlatum  Leuckart). — A  worm 
10  mm.  to  13  mm.  long,  and  2  mm.  to  3  mm.  broad,  flat,  almost  trans- 
parent in  the  fresh  state,  and  with  a  smooth  integument.  It  differs 
from  the  preceding  species  chiefly  by  the  form  of  its  testicles,  which 
are  constituted  by  a  small  number  of  slightly  ramifying  tubes.  Ova 
elliptical,  with  brown  shell,  and  measuring  28  /x  to  30  /x  long,  and  16  /u, 
to  17  /u.  broad. 

This  species  is  special  to  China  and  Japan,  and  it  is  also  a  parasite 
of  the  bile-ducts  of  Man.  Ijima  has  often  met  with  it  in  the  liver  of  the 
Cat,  and  he  states  that  this  animal  also  harbours  a  smaller  species, 
the  skin  of  which  has  fine  spines ;  but  it  appears  to  be  the  D.  trun- 
catum.^ 

^  Ijima.  Journ.  of  the  College  of  Science.  Imperial  University  of  Japan,  I.,  188t5, 
p.  47. 
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CHAPTER  V. 

PARASITES  OF  THE  PANCREAS  AND  SPLEEN. 

Pancreas. — The  pancreas  is  very  rarely  invaded  by  parasites  ;  but 
Echinococci  and  the  agamous  Sclerostoma  armatum  have  been  found  in 
it,  though  the  health  of  the  animals  had  not  been  affected  thereby 
(Florman,  Goubaux,  Lienaux,  Montane). 

Spleen. — The  parasites  of  the  spleen  are  not  common.  They  are  the 
Linguatules  in  the  Dog,  Cysticerci  in  the  Pig,  and  Echinococci  in 
animals  capable  of  harbouring  them— Ox,  Pig,  and  Sheep.  Ostertag 
has  found  in  the  spleen  of  a  Cow  an  old  multilocular  Echinococcus, 
partly  calcified,  and  surrounded  by  a  fibrous  capsule.  In  the  spleen  of 
a  Horse,  Dieckerhoff  met  with  a  sterile  hydatid  the  size  of  a  Canary's 
egg,  but  there  was  no  other  lesion  ;i  while,  in  the  spleen  of  a  Cow,  Lucet 
observed  a  cyst  containing  an  adult  living  Distoma  liepaticum. 

^  Ostertag.  Ueher  den  EchinococcuH  Multilocularis  .  .  .  Deutsche  Zeitschr.  f.  Thier- 
medicin,  XVII.,  1890,  p.  186.  —  Dieckerhoff.  Lehrbitch  dcr  Spec.  Patholoijie  v. 
Therap.  f.  Thieriirzte,  I.,  1886,  p.  508.  —  Lucet.  Rec.  de  Med.  Veterinaire,  1890, 
p.  549. 


BOOK  III. 

PARASITES  OF  THE  SEROUS  MEMBRANES. 

This  book  will  only  treat  of  the  animal  parasites  of  the  peritoneum, 
pleurtE,  and  pericardium,  which  are,  however,  often  of  the  same  species; 
those  of  the  arachnoid  will  be  dealt  with  when  we  consider  the  diseases 
of  the  cerebro-spinal  axis  ;  the  synovial  serous  membranes  have  not  yet 
been  recorded  as  the  seat  of  parasites. 

The  three  large  serous  membranes  which  we  have  mentioned,  closely 
adjoin  each  other,  and  it  is  therefore  advantageous  to  examine  the 
parasites  they  may  contain,  as  the  majority  of  them  arrive  through  the 
abdominal  digestive  organs,  which  they  first  traverse  in  order  to  reach 
their  selected  location. 

These  parasites  are  relatively  rare,  and  come  from  a  small  number 
of  species  belonging  to  the  Cestodes,  Trematodes,  and  Nematodes. 

Equid^. — Erratic  Echinococci  may  be  met  with  in  the  pleurae  and 
peritoneum  of  the  Horse.  Licnaux  has  published  a  remarkable  case  of 
echinococcosis  of  the  pleurae  and  lungs  of  a  Horse ;  nearly  the  whole 
surface  of  the  membrane  was  covered  with  Echinococci. ^ 

Railliet  has  found  in  the  mesentery  of  a  Horse,  some  cysts  contain- 
ing the  Sclcrostoma  equinnm  in  an  agamous  state  (see  p.  397),  and  Kitt 
has  collected  adult  Sclerostomes  in  the  peritoneal  cavity  of  two 
horses.'- 

Gysticercus  fistularis  Rud. — Eudolphi  gave  this  name  to  a  Cysticercus 
that  Chabert  found  in  the  peritoneum  of  a  horse,  and  several  specimens 
of  which  were  preserved  in  the  museum  of  the  Alfort  Veterinary 
College,  but  are  not  there  now.  Some  years  afterwards,  the  same 
parasite  was  found  at  the  Berlin  Veterinary  School  by  Reckleben. 

The  entire  worm  is  an  elongated  oval,  broader  behind  than  in  front, 
and  7  cm.  to  13  cm.  long,  by  12  mm.  to  14  mm.  at  its  widest  part. 
The  head  is  small,  tetragonous,  suckers  little  developed,  and  carries  a 
double  crown  of  hooks. 

Filaria  equina  (Abildgaard,  F.  papulosa  Eud.). — Body  long,  filiform, 
white,  attenuated  at  both  ends,  and  especially  behind.     Mouth  small, 

1  Lineaux.  Ech'mocoquts  dans  les  Poiimons  it  la  Plivre  (Tun  ChevaL  Annal.  de 
Med.  Veterinaire,  1890,  p.  436. 

■-■  Kitt.     Jahresbericht  d.  Thifcrarznei-Schule  in  Miinchen  f.  1885-86,  p.  70. 
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and  provided  with  a  chitinous  infundibuliform  ring,  the  border  of  which 
is  divided  into  four  rounded  and  salient  papillye  ;  outside  this  ring  are 
other  four  sub-median  papilla),  in  the  form  of  spinules.  Male  6  cm.  to 
8  cm.  long ;  tail  curved  in  a  spiral  manner,  and  having  eight  papillae 
on  each  side,  of  which  there  are  four  pre-anal  and  four  post-anal ;  two 
unequal  spicule  enveloped  in  a  transparent  sheath.  Female  9  cm.  to 
15  cm.  long ;  tail  slightly  spiral,  and  terminated  by  a  papilla  preceded 
by  two  others.  Vulva  situated  near  the  anterior  extremity.  Ovovi- 
viparous. 

This  Filaria  is  frequently  met  with  in 
the  peritoneal  cavity,  more  rarely  in 
that  of  the  pleura  of  the  Horse,  the 
Ass,  and  Mule,  and  principally  in 
cachectic  animals.  Usually  only  a  few 
are  found  at  a  time,  and  the  females 
are  more  numerous  than  the  males ; 
but  occasionally  they  occur  in  large 
numbers,  and  Menges  asserts  that  he 
collected  as  many  in  the  thoracic  cavity 
of  a  Horse  as  would  fill  a  basket.  The 
lungs  were  transformed  into  a  vast 
purulent   cavity.      This    observation    is 


Fig.  285.— Filaria  papillosa  of  the     Fig.     286.— Cephalic   extremity    of    the    Filaria 
Horse  ;  natural  size.  papillosa  of  the  Horse  ;  magnified  150  diameters. 

A,  male  ;  B,  female. 


quite  exceptional,  if  it  is  not  erroneous  ;  for  the  pleural  and  peritoneal 
membranes  themselves  ordinarily  appear  to  be  indifferent  to  the 
presence  of  Filariae. 

(Macgillivray,  of  Banff,  in  a  letter,  informs  me  that  not  long  ago  he 
was  castrating  a  year-old  Clydesdale  colt,  and  in  opening  the  right 
scrotal  sac,  along  with  a  large  quantity  of  fluid,  there  escaped 
thirty-five  worms,  of  from  1  inch  to  1^  inches  long,  all  alive  and 
lively ;  and  from  the  left  sac  there  emerged  twenty-one  worms  of  the 
same  kind.  They  had  evidently  descended  from  the  abdominal  cavity. 
About  a  fortnight  after  castration  the  colt  died  of  hydrops  abdominalis, 
and  in  the  abdominal  cavity  were  found  thousands  of  these  worms 
crawling  about  on  the  surface  of  the  viscera.     From  his  description  I 
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infer  they  were  the  F.  papillosa.  SteeF  writes  :  '  The  frequency  of 
enlarged  testis  and  oedematous  cord  among  Arab  and  Persian  Horses 
is  a  notorious  fact,  and  possibly  is  in  association — as  due  to  the  same 
irritant  influence — with  relaxed  abdominal  rings,  and  consequent'  in- 
guinal and  scrotal  herniae-lesions  also — very  familiar  among  imported 
horses  in  Western  India.  My  colleague,  Veterinary-Surgeon  Pottinger, 
fully  confirms  my  observations  as  to  the  dependence  on — or,  at  any 
rate,  association  with — big  testicle  and  dropsical  cord,  often  Filaria 
papillosa.  Almost  invariably  on  incision  into  the  scrotum  in  hydrocle, 
sarcocele,  and  cases  of  adhesions  of  the  testis  to  the  scrotum,  one  or 
more  specimens  of  the  thread- worms  in  question  wriggle  through  the 
incision,  or  come  away  with  the  hydrocele  fluid.  A  bay  Gulf-Arab 
entire  Horse,  four  years  old,  was  admitted  into  the  hospital  associated 
with  the  Bombay  Veterinary  College,  for  treatment  of  debility  of  un- 
ascertainable  origin  but  extreme  degree.  The  animal  was  so  reduced 
in  condition  that  it  apparently  could  not  long  survive  admission  ;  but 
it  continued  to  feed  freely  for  a  month  or  so  before  it  succumbed.  No 
amount  of  iron,  linseed-oil,  or  other  tonics  seemed  to  have  any  effect  in 
strengthening  the  patient.  Its  food  seemed  well  digested ;  its  visible 
mucous  membranes  were  uniformly  of  an  extreme  pallor,  coat  un- 
thrifty, and  appearance  such  that  he  used  to  be  pointed  out  to  visitors 
as  a  remarkable  instance  of  extreme  emaciation,  and  called  the  "Anato- 
mical Horse,"  on  account  of  his  value  for  demonstrating  osteology.  A 
very  faint  yellow  tinge  of  the  conjunctivae  led  us  to  think  there  might 
be  some  liver  derangement,  but  the  evidences  of  this  were  anything 
but  satisfactory.  Finally,  the  animal  fell  in  the  stall  during  the  night, 
remained  recumbent  for  a  couple  of  days,  and  after  a  short  period  of 
delirium  expired.  Autopsy  showed  merely  the  liver  small  and  of  a 
yellow  colour,  an  enormous  number  of  Filaria  papillosa  in  the  peri- 
toneal sac,  and  softening  of  the  bones,  so  that  the  ileum  of  the  side 
on  which  the  animal  fell  shortly  before  death  was  broken  through  its 
blade.  Subsequent  examination  of  the  bones  after  maceration  showed 
that  they  were  like  pasteboard  in  consistency.  The  enormous  number 
of  parasites  in  the  abdomen  led  me  to  surmise  that  they  were  the  pro- 
ducers of  the  anaemia,  debility,  and  mollities  ossium,  but  this  view 
would  be  difficult  to  establish  conclusively.  The  animal  had  been  in 
Bombay  for  about  one  year,  and  had  never  been  in  saleable  condition 
after  import  from  the  Persian  Gulf.  Filaria  papillosa  is  almost  in- 
variably found  in  the  abdomen  of  working  Oxen  in  Bombay.') 

This  Nematode  has  been  observed  also  in  the  arachnoideal  space, 
in  the  sub-peritoneal  connective  tissue,  and  in  the  substance  of  the 
diaphragm.  To  this  species  belong  the  Filarial  found  in  the  interior 
of  the  eye.     Baruchello  has  also  attributed  to  them  the  cutaneous 

('  J.  H.  Steel.  On  the  InHmnce,  of  Filaria  papillosa  on  the  Health  of  Ilorxes.  The 
Veterinary  Journal,  XXVIL,  1888,  p.  327.) 
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helminthiasis  of  the  Horse  ah-eady  referred  to  (p.  261).  The  course  by 
which  the  Filaritc  of  the  Horse  find  their  way  to  their  final  locality  is 
not  known. 

EuMiNANTS.  —  Independently  of  the  Echinococci,  there  are  often 
found  in  the  peritoneum  of  various  Euminants — and,  in  particular,  the 
Ox,  Sheep,  Goat,  Camel,  and  Eeindeer — the  Cysticercus  of  the  Tanice 
manjinata  of  the  Dog — the  Cysticercus  tcnuicullis  Eud.  It  is  rarely 
met  with  in  the  pleura  or  pericardium. 

The  Cysticercus  icnuicollis  has  an  elliptical  caudal  vesicle  from 
16  mm.  to  50  mm.  long,  and  is  often  as  large  as  a  Pigeon's  egg.  The 
head  is  similar  to  that  of  the  Taenia 
marf/inata  (see  p.  441),  and  is  invaginated 
at  the  bottom  of  a  slit  observed  at  the 
free  extremity  of  the  scolex,  which  is 
from  14  mm.  to  30  mm.  long,  and 
plicated  transversely. 

Known  by  the  butchers  by  the  name 
of  Water-ball,  this  Cysticercus  may  be 
found  in  varying  numbers  and  sizes  in 
animals  slaughtered  in  the  abbatoirs.  It 
does  not  appear  to  cause  any  disturbance 
of  health — at  least,  in  the  majority  of 
cases.  Its  action  is  limited  to  the  forma- 
tion of  the  cyst  that  lodges  it.  Never- 
theless, we  have  seen  that  (p.  497)  in  his 
experiments  to  establish  that  the  C. 
tenuicollis  in  the  cystic  form  of  TcBuia 
marginata  of  the  Dog,  Baillet  produced 
in  Lambs  and  Kids  grave — sometimes  fatal — lesions.  These  experi- 
ments show  that  the  ova  of  this  Taenia  reach  the  intestines  with  the 
food  and  water,  and  that  the  majority  of  the  embryos  attain  the 
peritoneal  cavity  in  passing  through  the  liver.  On  the  tenth  day 
after  infestation,  in  fact,  the  liver  is  found  traced  on  its  surface  and  in 
its  substance  by  sinuous  galleries,  each  occupied  by  a  small  blood-clot, 
and  one,  two,  or  three  vesicles  (or  bladders)  of  -5  mm.  to  3-5  mm.  in 
diameter.  The  head  only  begins  to  appear  towards  the  twenty-fifth 
day ;  it  is  well  formed  about  the  fortieth  day,  and  in  about  the  seventh 
to  the  eighth  mouth  the  Cysticerci  are  completely  developed.  Certain 
experimental  animals  succumbed  to  a  dili'used  hicmorrhagic  hepatitis, 
or  to  peritonitis.  We  have  also  seen  that  similar  occurrences  were 
observed  in  Pigs  under  ordinary  conditions  —  by  Leuckart  and  by 
Boudeaud,  and  in  the  Cow  by  Piltz. 

On  the  other  hand,  Fromage  de  Feugrc  has  collected  the  Cyst,  tenui- 
collis in  the  liver  of  a  Sheep,  and  we  have  also  met  with  it  in  the 
muscles  of  this  animal  (see  Pseudo-Measles  in  Sheep).     (I  have  found 


Fig.  287. — Cysticercus  tenuicollis, 
with  the  head  evaginated  : 
natural  size. — Railliet. 
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this  Cysticercus  in  the  subcutaneous  connective  tissue  and  the  super- 
ficial muscles  of  a  lamb  that  had  died  from  Filariae  in  the  air- 
passages.) 

As  the  Cysticercus  tenuicolUs  very  rarely  produces  serious  alterations, 
we  need  scarcely  occupy  ourselves  with  the  prophylaxis  to  be  opposed 
to  it,  further  than  to  say  that  it  would  be  useful  to  suppress  the  original 
cause — the  TcBiiia  marginata — by  preventing  Dogs  having  access  to 
viscera  infested  with  T.  tenuicolUs. 

Morot  has  found  a  cystic  tumour  containing  a  Distoma  hcpaticitm,  en 
the  inner  surface  of  the  abdominal  wall  of  a  Cow.^ 

Filaria  of  the  Ox  {Filaria  cervina  Duj.,  F.  lahiato-papillosa  Ales- 
sandrini,  F.  terebra  Dies.). — Alessandrini  was  the  first  to  distinguish 
this  Filaria  from  that  of  the  Horse,  and  Baillet  has  shown  that  it 
belongs  to  the  same  species  as  that  of  the  Deer.     It  much  resembles 


Fig.  288.  —  Cephalic  extremity  of  the  Fig.  289. — Caudal  extremity  of  the  female 
Filaria  cervina;  magnified  150  dia-  i'^/Vcma  cerivwa,- magnified  150  diameters. 
meters. 

that  of  the  Horse,  from  which  it  differs,  however,  by  the  absence  of  the 
four  posterior — submedian — papillae  around  the  mouth,  by  having  no 
integumentary  striye,  and  by  the  caudal  papillae  of  the  female,  which 
terminate  in  a  fasciculus  of  small  blunt  points,  preceded  by  two  thick 
conical  lateral  papillae.  The  length  of  the  male  is  5  cm.  to  6  cm.,  and 
of  the  female  6  cm.  to  10  cm.     It  is  ovoviviparous. 

This  Filaria  is  sometimes  met  with  in  the  peritoneum  of  Cattle,  but 
no  pathological  effects  have  been  attributed  to  it.  The  Filaria  described 
by  some  veterinary  surgeons  as  found  in  the  eye  of  the  Ox,  is  considered 
as  belonging  to  this  species. 

Pig. — Besides  the  Echinococci,  the  Cysticercus  tenuicolUs  and 
Stephanurus  clentatus  have  been  found  in  the  peritoneal  cavity  of  this 
animal. 

Cysticercus  tenuicolUs. — This  parasite  occupies  the  same  habitat  in 
the  Pig  as  it  does  in  Euminants — that  is,  the  peritoneal  folds  ;  but  it 
may  also  localize  itself  in  the  liver,  a  remarkable  instance  of  this  occur- 
rence in  the  Pig  having  been  given  by  Semmer  (see  p.  497).  In  the  Pig, 
this  Cysticercus  may  also  exceptionally  follow  the  example  of  the  G. 
cellulosce,  in  occupying  the  muscular  portion  of  the  diaphragm. 

Stephanurus  dentatus  (Dies.).— The  Stephanures  are  Nematodes 
J  Morot.     Bull,  de  la  Soc.  Centr.  de  Med.  Veterinaire,  1889,  p.  37. 
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belonging  to  the  family  of  Strongylides  (see  p.  325),  related  to  the 
Sclerostomes  (see  p.  385),  but  differing  from  them  by  the  body  being 
attenuated  in  front,  the  presence  of  a  single  spicule,  and  a  multilobular 
sac  in  the  males.     The  only  species  known  is  the  S.  dentatiis. 

The  mouth  is  terminal  and  orbicular,  with  six  very  small  teeth,  of 
which  the  two  opposed  are  the  strongest.  The  viale  is  22  mm.  to 
30  mm.  long,  the  female  being  30  mm.  to  40  mm. 

'  Natterer  was  the  first  to  find  this  worm  in  Brazil,  in  cysts  of  the 
mesentery  of  a  Chinese  Pig.  White  found  it  in  the  United  States, 
where  it  appears  to  be  very  common,  and  Verrill  has  described  it  under 
the  name  of  Sclerostoma  jnngtiicola.  Cobbold  also  reported  its  exist- 
ence in  Australia,  and  stated  that  it  was  met  with  in  the  abdominal 
viscera,  especially   in    the    adipose 

tissue      surrounding     them.'       No     JSgiH^  MBBX-hh 

doubt,  a  more  than  exaggerated  o-ule 
has  been  attributed  to  it  in  the 
development  of  the  diseases  which 

have  destroyed  so  many  Pigs  in  the      ^M\^iiflK_       ifliH-nit-- 
United    States   during  some  recent 
years,    and    which    the   Americans 
have  qualified  as  mTjsterious  disease, 
or  Hog-cholera  '  (Railliet). 

However,  Lutz  has  observed  peri- 


FiG.  290. — Fragment  of  the  mesentery  of  a     Fig.  291. — Section  of  the  completely  deve- 


Rabbit  invaded  by  the  LysticerctUi  2nsi- 
formis  ;  natural  size. — Railliet. 


loped  Cyxticercnx  pisiformis  :  magnified 
15  diameters.  The  head  is  invaginated, 
and  is  siicceeded  by  a  long  portion  that 
passes  nearlj'  entire  in  the  adult  state. 
— Moniez.* 
*  tZ,  a  constant  depression  at  the  posterior  part  of  the  Cysticercus,  due  to  atrophy  of 

a  portion  of  the  body  at  the  preceding  stage  (represented  in  Fig.  260)  ;  *•*•,  section  of 

vessels  in  the  vesicle  or  bladder  ;  vs',  section  of  the  vessels  where  they  anastomose  ; 

V8C,   vesicle  ;  p,  papillae  ;  ct,  cuticle  ;   sf,  subcuticular  layer  ;  cc,  calcareous  corpuscles  ; 

ml,  longitudinal  muscular  fibres  ;  mt,  transverse  muscular  fibres  ;  r,  suckers  ;  bb,  cephalic 

bulb. 


(1  Cobbold.  The  Internal  Paradtes  of  our  Domesticated  Animals,  1873,  p.  119. 
'  Decidedly  one  of  the  most  important  parasites  of  Swine  is  the  SfepJiauiiriis  dentatiiK, 
or,  as  we  may  call  it,  the  crown-tailed  Strongle.  From  specimens  of  a  worm  forwarded 
to  me  by  Dr.  Fletcher,  of  Indiana,  I  had  the  satisfaction  of  identifying  its  true 
character.  When  first  discovered  in  the  United  States,  it  was  supposed  to  be  new  to 
science,  and  was  accordingly  described  bj'  Professor  Verrill  under  the  name  of  Sclerontoma 
pinguicola.  .  .  .  Strange  to  say,  I  also  shortly  afterwards  detected  this  parasite  among 
a  batch  of  worms  sent  for  identification  from  Australia  ;  so  that  it  appears  quite  certain 
that  the  geographical  range  of  this  parasite  is  co-extensive  with  that  of  the  hog  in  its 
domesticated  state.  At  present,  however,  it  has  not  been  seen  in  Europe.  .  .  .  Thou- 
sands of  hogs  are  infested  by  this  Nematode,  which  takes  up  its  abode  in  the  abdominal 
viscera,  and  especially  in  the  fatty  tissues  surrounding  these  organs.') 
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toneal  efifusions  and^fistulous  indurations  around  the  kidneys  where  it 
has  been  met  with.  ^ 

Eabbit. — The  Cysticerais  jnsiformis  Zeder — the  cystic  form  of  the 
Tcenia  serrata  of  the  Dog — is  the  most  common  parasite  in  the  peri- 
toneum of  the  Eabbit.  We  have  ah-eady  seen  (pp.  440,  497)  the  phases 
through  which  it  passes  in  traversing  the  liver,  before  reaching  the 
peritoneum,  where,  when  it  has  arrived,  it  excites  the  formation  of  the 
cyst  that  envelops  it,  and  appears  as  a  small  bladder  full  of  fluid,  and 
about  the  size  of  a  pea.  It  is  sometimes  found  in  such  numbers  as  to 
resemble  clusters  of  grapes.  On  the  surface  of  each  bladder  is  noticed 
a  white  spot ;  this  is  the  scolex  invaginated  in  the  interior  of  the  vesicle, 
from  which  it  is  easy  to  evaginate  it.  The  head  has  all  the  characters 
of  that  of  T.  serrata. 

There  ought  to  be  classed  with  this  species,  the  Cyst,  elongatus, 
described  and  figured  under  this  name  by  Leuckart.  Its  distinctive 
feature  is  the  great  length  of  its  vesicle.  It  is  usually  encysted  in  the 
pelvic  peritoneum.  But  whatever  Leuckart  may  say,  it  does  not  appear 
to  be  different,  in  thejnumber  and  character  of  its  hooks,  from  Cyst. 
2)isiformis. 

It  is  also  probable  that — as  Diesing  remarks — the  parasite  found  by 
Kuhn  in  the  peritoneum  of  the  Eabbit,  and  named  by  him  Monostoma 
lej^oris,  is  the  Cysticercus  j^isiforniis. 

'  There  are  sometimes  found — and  especially  in  wild  Eabbits — Cysti- 
cerci  insiformcs  which  have  left  their  cysts,  and  are  sometimes  even 
evaginated  and  have  begun  to  develop  their  segments.  Megnin  has 
imagined  that  these  worms,  in  passing  into  the  intestine,  are  trans- 
formed into  T.  jyectuiala  ;  but  there  is  no  proof  in  support  of  this,  and 
our  personal  experience  does  not  concord  with  these  indications ' 
(Eailliet). 

Dog  and  Cat. — The  large  serous  cavities  of  the  Dog  and  Cat  rarely 
lodge  parasites.  Up  to  the  present  time  there  only  have  been  found 
Cestodes  in  the  larval  form — the  Plerocercoides  Bailleti  and  Echinococci, 
the  giant  Eustrongles,  the  Lingiiatula  denticulata,  and  an  undetermined 
Pentastome. 

Plerocercoides— Cysticercus— Bailleti  (Eaill.).— Body  very  exten- 
sible and  contractile,  and  narrow ;  it  may  measure  105  mm.  long,  but 
usually  does  not  exceed  1  cm.  to  2  cm.  The  anterior  part — which  is 
1-5  mm.  to  3  mm. — is  of  an  opaque  white,  irregularly  plicated,  and 
shows  at  its  summit  a  longitudinal  slit — the  invagination  opening.  The 
head — very  difficult  to  evaginate — is  irregularly  globular,  and  has 
neither  rostellum  nor  hooks,  but  is  provided  with  four  elliptical  and 
usually  dark-coloured  suckers,  measuring  o  mm.  to  '6  mm.  in  diameter. 
The  anterior  portion  is  succeeded  by  a  narrower  distended  part  in  the 
form  of  a  tail  scarcely  attenuated  behind,  where  it  is  about  1  mm. 
broad.  In  small  specimens  this  tail  is  very  short,  and  they  are  cordi- 
form  because  of  the  anterior  slit.  The  whole  body  is  full  of  calcareous 
corpuscles.     This  Cystic  maintains  its  movements  for  a  long  time  in 

1  Lutz.     Deutsche  Zeitschrift  f.  Thiermed.  u.  Vergl.  Pathologie,  XII.,  1885,  p.  61. 
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tepid  water — even  when  the  autopsy  has  been  made  forty-eight  hours 
after  the  death  of  its  host,  it  will  be  found  alive  and  moving. 

Eailliet  has  named  this  Cystic,  which  had  been  hitherto  nameless, 
C'l/sticercus  BaUlcti,  as  Baillet  was  the  first  to  find  it  in  the  Cat  and 
Dog.  It  appears  to  us  to  belong  to  the  Plerocercoides  of  Braun,  which 
includes  the  larval  form  of  the  liothriocephales.  Several  of  the  Piesto- 
cystis  of  Diesing — and  particularly  P.  nuiitis  and  P.  tdxi — are  probably 
only  this  Plerocercoide  ;  and  we  believe  it  to  be  the  same  with  regard 
to  the  CijsticercHS  cordatus  Tschudi,  found  in  the  peritoneal  cavity  and 
liver  of  the  Pole-cat.  Blumberg  gave  the  name  of  Cj/sticerciis  clon- 
(jattis  to  these  parasites  found  in  the  Dog  and  Cat ;  but  this  had  to  be 


Fig.    292.— Plerocercoides  Bailhti ;     Fig. 
natural  size. 


293. — Evaginated  head  of  the  Plerocercoides 
JiaUled  :  macjnified  50  diameters. 


withdrawn,  as  it  had  already  been  applied  to  the  form  of  the  Cyst,  pisl- 
Jormis  of  the  Rabbit. 

Baillet^  has  met  with  these  parasites  in  two  Cats :  in  one  case  21 
were  found  in  the  peritoneal  cavity,  and  in  the  other  80  were  dis- 
covered in  the  pleural  sacs.  He  also  found  12  young  specimens  in  the 
peritoneum  of  a  Rat.  Blumberg-  described  them  anew,  and  figured 
them ;  he  met  with  a  small  number  in  the  pleura  of  one  Cat,  a  con- 
siderable quantity  in  the  peritoneum  of  another,  and  about  100  in  the 
pleura}  and  peritoneum  of  a  Dog.  Our  colleague,  Labat,  has  had 
occasion  to  observe  these  parasites  in  a  Dog  affected  with  Ascites  ; 
the  fluid  extracted  by  paracentesis  contained  a  certain  number  of 
great  size,  and  at  the  autopsy  a  considerable  quantity  were  found 
encysted  in  the  peritoneum,  the  large  omentum,  and  the  lungs.  In  19 
of  76  Cats,  we  have  found  them  in  the  pleural  or  peritoneum,  or  in  both 
together ;  in  14  there  were  only  one,  two  or  three  ;  once  there  were 
six,  once  twelve,  and  in  three  others  they  were  in  very  large  number 
in  the  pleurae  and  peritoneum.  In  two  of  the  cases  in  which  they 
were  numerous,  many  of  them — not  yet  having  grown  larger  than  a 

'  Baillet.  Art.  Jltlminthes.  Xouv.  Diet,  de  Med.,  do  Chlr.,  et  d'Hyg.  Veti'rinaires, 
YIII.,  1S6G,  p.  681. 

-  Bhimberg.  Deutsche  Zeitschr.  f.  Thienued.  u.  Vergl.  Pathologic,  VIII.,  1882, 
p.  Ml. 
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millet-seed — were  lodged  in  the  texture  of  the  great  omentum,  in  the 
interior  of  cysts  varying  in  colour  from  yellow  to  brick-red.  These 
cysts  contained  from  one  to  seven,  and  they  were  nearly  all  situated 
on  the  course  of  the  omental  vessels.  It  might  therefore  be  supposed 
that,  before  being  set  free  in  the  serous  cavity,  these  parasites  are  at 
first  encysted  in  the  substance  of  the  membrane,  and  that  they  are 
probably  brought  there  from  the  stomach  or  intestine  by  the  blood- 
circulation. 

We  have  found  5  young  Plerocercoides  in  the  peritoneal  cavity  of  an 
Ichneumon  {Hcrpcstes  Ichneinnon),  4  in  the  same  cavity  of  a  Pole-cat ; 
and  a  great  number  in  that  and  the  pleural  cavities,  as  well  as  beneath 
the  visceral  serous  membrane  of  the  liver  and  lungs,  of  a  Fox. 

EchinoCOCCi. — Three  instances  are  known  of  Echinococci  in  the 
peritoneal  cavity  of  Dogs,  and  in  each  of  these  the  animal  was  con- 
sidered dropsical. 

The  first  is  due  to  J.  Hartmanu,!  who,  in  1694,  found  in  the  peri- 
toneum of  a  Dog  such  a  large  number  of  hydatids,  as  to  fill  several 
plates  with  them.  Their  volume  varied  from  that  of  a  pea  to  a  hen's 
egg ;  some  were  free,  others  adhered  to  the  peritoneum  and  to  all  the 
organs  it  covered  ;  the  liver  alone  was  penetrated  by  them,  but  these 
were  generally  of  small  size.  Although  Hartmann  mistook  the  nature 
of  these  hydatids,  yet  this  cannot  be  doubtful  when  the  two  following 
instances  are  considered. 

The  second  published  observation  belongs  to  Eeimann.-  The  majority 
of  the  Echinococci  varied  in  size,  from  that  of  a  hazel-nut  to  a  small 
hen's  egg  ;  the  smallest  was  as  big  as  a  pea,  the  largest  as  voluminous 
as  a  man's  fist.  They  belonged  to  simple  types— endogenous  and 
exogenous— the  latter  predomiuatiug.  The  scoleces  w^ere  abundant ; 
but  there  were,  nevertheless,  many  acephalocysts.  The  hydatids  were 
spread  over  the  whole  of  the  peritoneal  cavity,  even  into  the  pelvic 
cavity  and  the  vaginal  sac  around  the  testicles ;  but  there  were  none 
on  the  parietal  or  visceral  serous  membranes,  nor  yet  in  the  interior  of 
the  abdominal  organs.  Those  which  were  not  free  adhered  to  the 
mesentery  or  omentum.  Their  quantity  was  considerable,  and  they 
weighed  about  8,87^  grammes,  of  which  6,672  were  made  up  of  free 
Echinococci  from  the  peritoneal  cavity,  and  these  were  six  litres  by 
measure.  The  total  number  was  estimated  at  3,000.  The  parietal 
serous  membrane  was  inflamed  in  places. 

The  third  case  occurred  in  our  own  experience  in  1883.  With  the 
exception  of  three  large  vesicles,  the  size  of  a  hazel  to  a  walnut,  a,ll 
had  a  volume  varying  from  that  of  a  pin's  head  to  that  of  a  pea ;  in 
this  respect  they  approached  the  type  of  the  multilocular  Echinococcus. 
Our  persevering  search  could  not  enable  us  to  discover  a  single  head, 
and  it  is  known  that  they  are  somewhat  rare  in  the  multilocular 
Echinococci.  Nearly  all  the  hydatids  belonged  to  the  exogenous 
type;  and  they  measured,  with  "the  clear  fluid  in  which  they  were 
suspended,  between  4  and  5  litres.     It  was  not  possible  to  count  them, 

1  Hartinann.  De  Anatome  Canis  Hjdropici.  Ephem.  Natur.  Curios  Decurr.,  III., 
anno  II.,  1694,  p.  299. 

-  Reimanu.  Beitrdrje  zur  Echinococcuslcranheiteii  des  Iluiides.  Deutsche  Zeitschr. 
f.  Thiermed.  u.  Vergl.  Pathologie,  1884,  p.  81. 
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but  there  were  certainly  more  than  100,000.  Besides  filling  the  peri- 
toneal cavity,  they  adhered  here  and  there  on  different  parts  of  its 
surface ;  and  they  were  also  found  in  the  middle  lobe  of  the  liver — 
which  was  full  of  them — and  in  the  omental  fixure  of  the  spleen.  There 
was  general  chronic  peritonitis. 

These  three  observations  are  remarkable  for  the  enormous  quantity 
of  hydatids  found  in  each  ;  and  in  this  respect  they  have  some  analogy 
with  that  of  Anel,  having  reference  to  a  dropsical  Man.^  The  small 
size  of  the  vesicles,  their  great  number,  and  the  absence  of  scoleces, 
class  them  with  the  multilocular  Echinococci. 

With  regard  to  the  origin  of  these  Echinococci  of  the  Dog,  this  is 
inexplicable.  In  the  two  last  observations — and  probably  in  the  first 
— the  Dogs  did  not  harbour  the  Tcsnia  echinococcus  in  their  intestines  ; 
but  as  they  might  have  been  bearers  of  it  previously,  and  it  had  been 
eliminated,  there  is  reason  to  ask  if  exceptional  auto-infestation  had 
not  taken  place  by  one  or  more  Ttenite,  the  embryos  of  which  could 
pass  spontaneously  through  the  intestinal  wall,  or  be  favoured  by  some 
primary  lesion  ;  for  in  the  spleen  of  our  Dog  there  was  found  a  sewing 
needle,  that  had  probably  come  from  the  intestine.  In  order  to  verify 
this  hypothesis,  we  have  on  several  occasions  introduced  living  and 
mature  Tcsnia  echinococcus  into  the  peritoneal  cavity  of  a  number  of 
Dogs,  but  with  negative  results.  This  might  have  been  anticipated,  as 
the  ova  had  not  previously  undergone  the  erosive  action  of  the  gastric 
juice,  which  is  necessary  in  order  to  set  the  embryos  free. 

Linguatules. — In  each  of  two  Cats,  we  have  met  with  a  free  larval 
Linguatule  {Limjiiatula  denticulata)  in  the  peritoneal  cavity. 

Pentastomes. — Bochefontaine  has  found  in  an  experimental  Dog, 
in  apparent  good  condition,  thousands  of  free  agamous  Pentastomes  in 
the  peritoneal  cavity,  or  lodged  in  cysts  on  the  hepatic  peritoneum,  or 
in  the  mesentery  ;  each  cyst  only  contained  one  parasite.  These  larvae 
were  16  mm.  long  and  2  mm.  to  3  mm.  broad  ;  they  were  white, 
cylindrical,  monilitorm,  the  extremities  being  rounded,  about  equal, 
but  a  little  attenuated  behind.  Megnin-  considered  them — but  without 
sufficient  cause — as  belonging  to  the  Pentastoma  moniliforme  Dies., 
which,  in  the  adult  state,  is  only  found  in  the  lung  of  the  striped 
Python. 

Birds. — Baillet  found  in  the  peritoneal  cavity  of  a  Fowl,  three 
Cysticerci  the  size  of  a  millet-seed,  each  of  them  being  isolated  in  a 
cyst.     The  head  had  four  suckers,  but  no  proboscis  or  hooks. 

The  Filar ia  cygni  Eud.,  found  by  Eedi,  has  been  already  studied  in 
dealing  with  the  intestinal  helminths  of  the  Swan  (p.  494). 

^  Anel.     delation  d'une  Enorme  Tumeur  occupant  toute  VEtendue  du  Ventre  d'un 
Homme.  Hydropiqne,  et  rempli  de  plus  de  Sept  Mille  Corps  clranrjeres.     Paris,  1722. 
-  Megnin.     Les  Parasites  et  leu  Maladies  Parasitaires,  1880,  p.  449. 


BOOK  IV. 

PARASITES  OF  THE  RESPIRATORY  APPARATUS. 

Parasitism  of  the  respiratory  organs  is  very  frequent.  Their  wide, 
constant,  and  necessary  communication  with  the  atmosphere,  permits 
the  innumerable  germs  floating  about  in  it  to  penetrate  to  their 
inmost  recesses.  Parasites,  in  the  larval  condition  and  of  very  small 
dimensions,  may  also  find  their  way  into  them  during  the  prehension 
of  food  and  drinking  of  water — agents  which  afford  these  minute 
creatures  shelter,  or  serve  as  transitory  vehicles.  They  enter  by  the 
nostrils  or  the  mouth,  utihzing  the  communication  of  the  latter  cavity 
with  the  vestibule  of  the  air-passages. 

Parasites  may  also  arrive  at  the  lungs  by  travelling  from  the  stomach 
or  intestines,  which  at  certain  points  they  can  only  do  by  boring 
through  the  walls  of  these,  and  passing  through  the  diaphragm  and 
the  serous  membranes  covering  it.  Perhaps  they  may  also  reach  the 
respiratory  organs  in  being  carried  passively  by  the  blood,  in  those 
vessels  which  they  meet  with  during  their  active  migrations.  The  air  in 
the  breathing  apparatus  constitutes  one  of  the  conditions  that  deter- 
mine the  habitat  of  several  of  these  parasites. 

In  consequence  of  their  great  sensitiveness,  the  respiratory  organs 
are  not  very  indifferent  to  the  presence  of  parasites,  which  usually 
betray  their  existence  in  them  by  well-marked  symptoms,  which  are 
furnished  by  the  semeiology  proper  to  these  organs.  The  disturbances 
that  ensue  in  the  respiration  are  sometimes  so  serious  as  to  jeopardize 
the  health  of  the  host ;  but  they  otherwise  vary  according  to  whether 
the  parasites  are  lodged  at  the  commencement  or  in  the  depths  of  this 
apparatus. 


A.-DOMESTICATED  MAMMALIA. 

CHAPTEK  I. 

PARASITES    OF   THE    NASAL   CAVITIES    AND    LARYNX. 

We  have  already  seen  (p.  331)  that  the  Hcemopis,  which  prefers  the 
hard  and  soft  palate  and  pharynx  of  the  Horse,  may  also  be  found  in 
the  nasal  cavities  and  entrance  to  the  larynx.  We  have  also  noted 
(p.  355)  that  when  the  larvae  of  the  Gastrophiles  become  fixed  on  the 
margin  of  the  epiglottis,  or  the  vicinity  of  the  larynx,  of  the  Horse, 
they  occasion  very  frequent  fits  of  coughing  that  may  terminate  in 
asphyxia.  '  Ziirn  has  remarked  that  the  malignant  and  contagious 
fever  of  Rabbits,  and  which  determines  a  rhinitis  that  is  often  fatal,  is 
due  to  the  Coccidia  that  are  observed  in  innumerable  quantities  in  the 
mucous  membrane  of  the  nose,  pharynx,  and  tympanum  of  the  ear,  as 
well  as  in  the  secretions  of  these. '^ 

Beyond  the  more  or  less  exceptional  cases,  the  parasites  proper  to 
the  nasal  cavities  are  the  Lbujuatiikv,  of  the  Dog  and  the  Larccv  of 
the  CtJstres  of  the  Sheep.  (There  are  also  the  larval  CEstrcs  of  the 
Camel.) 

Article  I. — Linguatulae. 

The  Lbujuatulce  are  the  most  interesting  type  of  the  order  of 
Linguatulidce,  which  is  thus  characterized  : 

Endoparasitic  Arachnidyo,  with  an  elongated,  vermiform,  and  annu- 
lated  body.  Mouth  destitute  of  jaws  in  the  adult,  and  surrounded  by 
two  pair  of  hooks  representing  rudimentary  legs.  No  heart.  Respira- 
tion cutaneous. 

This  order  only  comprises  the  two  genera,  Pentastoma  and  Lingua- 
tula,  separated  by  Raiiliet,^  and  already  indicated  by  Leuckart'  as  sub- 
genera.    Their  characters  are  as  follows  : 

'  Blanchard.     Trailc  de  Zoologie  Mddicak,  I.,  1886,  p.  51. 

-  llaillict.  Art.  Linguatule.  Nouv.  Diet,  de  Med.,  de  Chir.,  et  d'Hyg.  Vi'ti'rinaires 
XII.,  188a. 

'  Leuckart.  Ban  und  Entwkbluv'jsgeschichtt  der  Pentadome.n.  Leipzig  u.  Heidel 
btr'S  18C0. 
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Pentastome  (Pentastovm  Eud.). — Body  cylindroid,  with  continuous 
cavity.  Tliis  genus  has  no  representative  in  the  domesticated  animals, 
unless  it  be  a  larval  form  once  found  in  the  peritoneum  of  a  Dog. 

Linguatule  (Lhu/natnla  Frohch).  —  Body  depressed,  dorsal  sur- 
face rounded,  borders  crenellated,  the  cavity  of  the  body  forming  diver- 
ticuU  in  the  lateral  parts  of  the  rings  or  segments. 

The  species  which  the  domesticated  animals  harbour  is  very  often 
named,  in  the  adult  state,  Linguatula  tcenioides. 

Linguatula    tsenioides    {Linguatula    rhinana    Pilger,    Pentastoma 
^^  tcenioides    Eud.). — Body   white,  lanceolated, 

very  elongated,  vermiform,  flattened  above 
and  below,  the  ventral  surface  nearly  plane, 
the  dorsal  surface  rounded  ;  anterior  ex- 
tremity  broad  and   rounded ;    posterior  ex- 


Fic  294. — Female  Lingua- 
tula kcnioides  ;  natural 
size. 


Fig.  295. — Genital  apparatus 
of  the  male  Linguatula 
tcenioides. — Leuckart. 


FI0.29G. — Anatomy  of  tlie 
female  Linguatula 
tanioicles. — Leuckart. 


t,    testicles  ;     r.s,    seminal         0,  mouth  ;  d,  digestive 

vesicle  ;  g,  glandular  portion  canal ;  a,  anus  ;  ov,  ovary  ; 

of     the     deferent     canals;  do,  do',  oviducts  ;  vc,  vc', 

f,  flagellum  ;  p,  penis   coiled  copulatory    pouches ;     n, 

'up.  vagina  or  uterus. 

tremity  attenuated.  Cephalo-thorax  short,  and  joined  throughout 
its  breadth  to  the  abdomen,  from  which  it  is  scarcely  distinct,  and 
which  forms  by  far  the  greater  part  of  the  body.  Integuments  show 
about  ninety  rings  or  segments,  widest  in  their  middle,  which  causes 
the  margins  of  the  body  to  be  distinctly  crenellated.  Hooks  sharp, 
curved,  bi-articulated,  the  basilar  article  attenuated  in  its  deeper 
portion.     These  hooks  are  each  retractile  in  a  small  sheath  or  fossette, 
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and  are  moved  by  muscular  cords  arranged  in  different  directions. 
Mouth  sub-quadrangular,  aud  rounded  at  the  angles ;  digestive  tube 
simple  and  rectilinear  ;  anus  terminal.  3Iale  white,  18  mm.  to  20  mm. 
long,  3  mm.  broad  in  front,  -5  behind,  and  provided  with  two  sacciform 
testicles,  which  occupy  the  posterior  three-fourths  of  the  cavity  of  the 
body.  Female  grayish-white,  often  rendered  brown  by  the  ova  placed 
along  the  middle  line,  where  the  integument  is  thin  and  semi-trans- 
parent ;  from  8  cm.  to  10  cm.  long,  8  mm.  to  10  mm.  broad  in  front, 
and  2  mm.  behind.     Eggs  ovoid,  90  /x  long  and  70  /x  broad. 

The  nervous  system  is  composed  of  a  sub-OGSophageal  ganglion,  the 
two  lobes  of  which  are  united  by  a  commissure  passing  above  the 
oesophagus,  and  completing  the  oesophageal  ring.  It  gives  off  three  or 
four  filaments  that  go  to  the  cephalo-thoracic  organs,  and  two  long 
cords  parallel  to  the  intestine.  There  are  no  sensory  organs,  though 
Leuckarc  has  described,  as  tactile  organs,  scarcely  visible  appendages 
situated  at  the  anterior  border  of  the  cephalo-thorax.  Organs  of  circu- 
lation and  respiration  are  also  absent. 

History.^ — Davaine  states  that  the  Lingucdicla  tcenioides  was  met 
with  for  the  first  time  by  "Wrisberg,  in  1763,  in  the  frontal  sinuses  of  a 
Dog.  In  1787,  Chabert  saw  it  in  the  frontal  sinuses  of  the  Horse  and 
Dog.  Since  that  time  numerous  observers  have  found  it  in  the  Dog. 
It  was  noticed  in  the  nasal  cavity  of  a  Mule  by  Greve,  at  Olden- 
burg, in  1818 ;  in  the  Wolf  by  Bremser,  at  Vienna,  1824  ;  Colin  at 
Auxerre,  in  the  same  year ;  Miram  at  Wilna,  in  1830  ;  in  the  Fox  by 
Moniez- ;  in  the  Sheep  (?)  by  Ehind  in  Scotland  ;  in  the  Goat  by  Bruck- 
mliller,  in  Austria ;  in  the  Horse  by  Chabert  and  Leblanc,  in  France, 
and  by  Eose  in  England  ;  and  in  Man  by  Laudon,  in  Germany,  in  1878. 

'  Wrisberg  classed  this  species  with  the  leeches  ;  Chabert  named  it 
the  Tania  lanccolatum  or  Ver  rhinaire,  which  Pilger  transformed  into 
Tania  rhinaria.  Eudolphi  at  first  called  it  Prionoderina  rhinarium, 
then  Polystoma  tcenioides,  and  finally  Pentastonia  tanioides.  It  is  to 
Lamarck  that  we  owe  the  denomination  of  Linguatida  tcenioides,  which 
Cuvier — who  had  at  first  adopted  the  name  of  Prionodcrma  lanccolata 
— accepted  definitively  '  (Eailliet). 

The  first  of  these  denominations  indicates  that  these  creatures  were 
for  a  long  time  classed  among  the  worms.  In  1819,  P.  J.  van  Beneden 
demonstrated,  by  the  study  of  embryogeny,  that  they  were  degraded 
Arthropodes — an  idea  already  promulgated  by  Schubiirt  and  Dujardin. 
With  regard  to  the  class  to  which  they  should  be  relegated,  there  has 
been  long  hesitation  between  the  Crustaceans  and  the  Arachnidae.  But 
it  is  now  almost  universally  recognised  that  they  are  degraded  Arach- 
nidae, allied  to  the  Acarina,  and  in  particular  to  the  Demodex.  The 
Linguatules  seem  rather  to  be  Acarina  which — by  the  fact  of  their 
parasitism — have  undergone  a  regressive  metamorphosis. 

For  a  long  time  nothing  was  known  of  the  phases  through  which 
they  must  pass  before  attaining  their  adult  state,  in  which  they  were  at 
first  known. 

Nevertheless,  from  1789,  the  larval  form  had  been  seen  on  the  sur- 
face of  the  liver  of  a  he-Goat  by  Abilgaard,  in  an  American  Goat  by 

1  Davaine.  TV.  den  Entozoaires,  2nd  edition,  Paris,  1877,  p.  23.  —  Csokor.  Ueher 
PeiUastomcn  und  P.  denticulatum  atis  der  Leber  des  Pferdes.  (Esterr.  Zeitschr.  f. 
Wissensch.  Veteriniirkunde,  1887,  p.  1. 

-  Moniez.     Revue  Biologique  du  Nord  de  la  France,  III.,  1891,  p   160. 
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Flormann,  and  in  the  lungs  of  a  Hare  by  Frolich.  At  a  later  period — 
1811— Legallois  found  it  in  the  lungs  of  a  Guinea-pig ;  in  1829,  Crephn 
discovered  it  in  the  liver  of  a  cat ;  in  1825,  Hermann  met  with  it  in  the 
lungs  of  an  Ox,  Otto  in  those  of  a  Porcupine,  and  Dujardin  in  those  of 
a  Guinea-pig  in  1838.  The  nature  of  these  larvte  was  not  at  first 
recognised,  and  therefore  they  received  very  different  names.  Rudolphi 
first,  and  then  Frolich,  pronounced  them  to  be  Linguatules  or  Penta- 
stomes.  That  of  the  Goat  became  Pentastoma  denticulatnm  Rud.,  that 
of  the  Hare  P.  scrratum  Frolich,  that  of  the  Guinea-pig  P.  emargina- 
tum,  etc.,  until  Diesing,  having  had  occasion  to  compare  these  pre- 
tended diverse  forms  with  each  other,  recognised  their  perfect  identity, 
and  they  were  then  classed  together  by  the  name  of  P.  denticulatnm. 
Since  then,  this  parasite  has  been  found  in  the  lungs  of  the  Rabbit  by 
Kaufmann  in  1817  ;  and  in  1854  by  Kiichenmeister,  in  the  liver,  kidneys, 
and  submucous  connective  tissue  of  the  small  intestine  of  Man,  in  the 
mesenteric  glands  of  the  Sheep,  and,  lastly,  in  various  animals,  such  as 
the  Cat,  Horse,  Camel,  Antelope,  Fallow-deer,  brown  Rat,  etc.  The 
Pentastoma  denticulatum  hsi^s  been  reported  as  existing  in  the  various 
countries  of  Europe. 

Gurlt  suspected  its  relations  to  the  Limjuatida  tcsnioides,  but 
Leuckart  was  the  first  to  give  experimental  proof  of  this.  Having 
found  in  a  Rabbit  some  of  the  Linguatida  doittcidatum,  he  introduced 
them  into  the  nose  of  several  Dogs,  and  they  became  developed  into 
the  LiiKjiiatida  tcenioides.  Inversely,  he  gave  Rabbits  the  ova  of  adult 
Linguatules,  and  afterwards  found  numbers  of  the  Linguatida  den- 
ticulatnm in  their  organs.  He  closely  studied  them  in  their  phases  of 
development,  and  gave  a  tableau  of  these  in  the  remarkable  work 
already  referred  to. 

Soon  afterwards  Colin,  of  Alfort^  observed  the  frequency  of  the 
Liwjuatula  denticulatum  in  the  mesenteric  glands  of  the  Sheep,  Goat, 
Ox,  and  Dromedary  ;  and  resuming  tbe  experiments  of  Leuckart,  con- 
firmed their  correctness,  and  completed  our  knowledge  of  the  parasite. 
Gerlach,  in  Germany,  did  the  same  ;  so  that  the  migrations  of  the 
Linguatules  have  received,  on  different  occasions,  the  most  complete 
demonstration. 

Evolution. — The  female  Linguatula  tanioides  deposits  its  ova  in 
the  nasal  cavities  of  the  Dog  which  is  its  bearer.  These  ova  are  expelled 
along  with  mucus  during  the  fits  of  sneezing  induced  by  the  presence  of 
the  parasite.  Those  which  fall  on  the  grass  of  pastures  or  on  forage  are 
retained  there,  surrounded  by  mucus,  and  may  in  this  state  resist 
atmospheric  influences  for  several  weeks.  If  this  soiled  grass  or  forage 
be  eaten  by  any  herbivorous  animal — Sheep,  Rabbit,  Ox,  etc. — the  shell 
of  the  eggs  is  dissolved,  and  the  embryos,  which  had  begun  to  appear 
immediately  after  the  eggs  were  laid,  are  set  at  liberty  in  the  intestine 
of  its  new  host. 

This  embryo  has  a  certain  resemblance  to  the  Acarina  (Fig.  296,  B). 
It  is  ovoid,  flat  on  the  ventral  surface,  round  on  the  dorsal  surface,  and 

^  Colin.  Rech.  mr  une  Maladie  Vermineuae  clu  Mouton  diie  a  la  presence  d'une 
Linguatule  dans  les  Ganglions  Mesenteriques.  Rec.  de  Med.  Veterinaire,  1861,  p.  676. 
—  Sitr  le  Divdoppemeni  de  la  Linrjuatide  des  Gaiujlions  Metenteriques.  Ibid.,  1862, 
p.  342.  —  Rech.  sur  le  PeiUa^tome  Unio'ide.     Ibid.,  1863,  p.  721. 
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constricted  and  dentated  at  its  posterior  extremity.  It  measures  130  jx 
long,  and  60  /x  broad  ;  it  is  furnished  with  two  pairs  of  articulated, 
bi-ungulated  legs,  and  at  its  anterior  part  it  has  a  perforating  ap- 
paratus formed  by  a  median  stylet  and  two  curved  hooks.     By  means 


Fig.  297. — First  phases  of  the  evohition  of  the  Lhujuatula  tmiiouhft. — Leuckart. 
A,  egg  magnified  200  times,  and  containing  an  embryo  ;  B,  acariform,  telrapod,  free 
embryo  ;  C,  nympha  or  pupa  9  weeks  old  :  a,  anus  ;  h,  mouth. 

of  this  apparatus  it  bores  through  the  wall  of  the  digestive  tube,  and 
reaches  the  organ  in  which  it  is  to  be  encysted — mesenteric  glands, 
liver,  lungs,  etc. 

Arrived  at  this  first  destination,  it  loses  its  rostrum  and  legs,  and  is 
transformed  into  a  motionless,  rolled-up  pupa,  showing  no  traces  of 
segments,  hooks,  or  bristles,  and  measuring  250  /x 
to  300  /x  long,  by  180  /x  broad  (Fig.  296,  C).  At 
the  end  of  eight  weeks  after  infestation,  Leuckart 
observed  these  encysted  nymphae. 

Some  time  afterwards  they  are  transformed  into 
secondary  larvae  by  a  series  of  successive  moultings 
(Fig.  297).  The  body  is  elongated,  broader  in 
front,  and  divided  into  80  to  90  segments,  which 
have  a  series  of  fine  points  on  their  posterior 
border.  The  digestive  canal  is  very  wide ;  the 
mouth  is  elliptical,  and  encircled  by  four  charac- 
teristic hooks,  as  well  as  accessory  ones.  This  larva 
is  agamous,  for  its  genital  organs  are  only  repre- 
sented by  a  small  granular  mass  situated  in  the 
posterior  part  of  the  body.  Towards  the  sixth  or 
seventh  month,  the  larva  is  completely  developed, 
measures  6  mm.  to  8  mm.,  and  represents  that  which 
has  been  designated  the  Linguatula  denticulatum. 
After  a  certain  time,  these  mature  larvae  begin  to 
move  by  means  of  their  hooks  and  the  chitinous  spiculae  on  their  skin, 
which  prevent  slipping  back.  They  leave  their  primary  location,  fall 
into  the  peritoneal  or  pleural  cavity,  and  the  majority  of  them  die. 
There  are  some,  however,  which  succeed  in  encysting  themselves  on 
some  other  point,  and  Colin  has  found  traces  of  these  internal  migrations. 


Fig.  298.  —  Lingna- 
tula  denticulatum, 
larva  of  the  Lin- 
fjuatula  tcenioides; 
magnified  10  dia- 
meters. — Railliet. 
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It  is  not  impossible — as  Gerlach  imagined — that  they  sometimes  reach 
the  bronchi,  thence  to  be  thrown  out  of  the  body  of  the  host ;  and  then 
they  would  be  capable  of  resisting  desiccation  for  a  long  time,  and  re- 
turning to  active  life  under  the  influence  of  humidity.  It  might  also- 
be  admitted — according  to  the  same  authority — that  they  could,  after 
having  attained  the  bronchi,  reach  the  nasal  cavities  of  their  host,  and 
there  become  perfect.  In  this  way  would  be  explained  the  presence — 
quite  exceptional,  it  is  true — of  the  Linguatula  tcsnioides  in  the  nasal 
cavities  of  herbivora  ;  and  the  presence  of  free  larvae  found  by  Gurlt  in 
the  trachea  of  a  Hare  and  a  Goat  support  this  hypothesis. 

One  thing  is  certain,  and  that  is  that,  in  general,  these  larvae  cannot 
acquire  their  complete  development  except  in  the  respiratory  apparatus. 
They  only  survive  a  few  days  after  they  leave  their  original  host,  unless 
the  viscera  of  this  is  devoured  by  a  carnivore — a  Dog,  for  example. 


Fig. 


299.  — Head  of  a  Dog  opened  in  the  middle,  showing  three  of  the  Linguatula 
Ueniokles  (two  of  which  are  placed  side  by  side)  in  the  nasal  cavities. — Colin. 


Then  these  agamous  Linguatules  reach  the  nasal  cavities  of  their  new 
host,  either  by  the  nostrils,  the  guttural  openings,  or  in  ascending  from 
the  oesophagus  or  pharynx.  Gerlach  admits  also  that  they  may  arrive 
in  the  trachea,  after  passing  through  the  wall  of  the  stomach,  and  the 
peritoneum,  pleura,  and  lungs.  Once  installed  in  the  nasal  cavities, 
toward  the  third  week  in  one  moulting  they  lose  their  numerous 
spiculae — which  have  now  become  useless — and  wear  a  simple  smooth 
skin.  At  the  same  time,  the  genital  organs  complete  their  development 
—those  of  the  male  sooner  than  those  of  the  female.  They  may  copu- 
late about  the  end  of  the  sixth  or  seventh  week. 

The  area  they  occupy  is  somewhat  limited.  The  males  are  nomadic, 
and  will  be  found  at  different  points  in  the  nasal  cavities — even  in  the 
pharynx  and  larynx,  no  doubt  in  search  of  the  non-fecundated  females ; 
but  most  frequently  they  are  hidden  away  in  some  corners.  The  females 
are  more  sedentary,  but — contrary  to  the  assertion  of  Chabert — they 
are  never  found  in  the  ethmoidal  cells,  and  it  is  only  after  the  death  of 
their  hosts  that  they  wander  into  the  pharynx,   and  even   into   the 
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larynx.  Gello  found  one  in  the  middle  ear  of  a  Dog,  where  it  had 
penetrated  by  the  Eustachian  tube.^  Exceptionally  it  passes  into  the 
frontal  sinuses,  in  which  it  is  sometimes  found  half  engaged.  But  in 
general  they  are  only  met  with  at  the  bottom  of  the  meatuses,  between 
the  turbinated  bones,  and  in  the  interstices  between  the  ethmoidal 
volutes — their  favourite  abode  being  the  wide  and  regular  hollow  that 
consitutes  the  cul-de-sac  of  the  middle  meatus.  There  they  are  sheltered 
from  the  respiratory  currents  of  air,  w^hile  the  secretion  of  the  mucous 
membrane — rich  in  glands — provides  them  with  an  abundant  alimenta- 
tion. 

But  little  developed  at  the  time  of  coupling,  the  females  soon  after 
this  event  assume  their  definitive  size,  chiefly  owing  to  the  accumula- 
tion of  eggs  in  their  oviduct.  The  number  of  these  is  considerable, 
Leuckart  estimating  them  at  500,000  in  one  female.  Ovulation  begins 
towards  the  sixth  month  of  the  parasite's  nasal  existence,  and  is  con- 
tinued for  an  undetermined  period. 

Concisely  treated,  the  evolution  of  the  Linguatule  may  be  said  to 
comprise  four  distinct  and  successive  stages:  1.  Acariform  embryo; 
2.  Encysted  nympha ;  3.  Free  or  encysted  larva — Linguatula  clenticu- 
latum;  4.  Adult  state  in  the  nasal  cavities — Linguatula  tcsnioides. 

Frequency. — The  majority  of  authorities  consider  the  Linguatula 
tanioides  as  a  rare  parasite  in  the  nasal  cavities  of  the  Dog ;  but  Colin, 
on  the  contrary,  has  asserted  that  it  is  very  common,  at  least  in  Central 
France ;  in  G30  Dogs  which  he  had  opened  within  two  years  at  Aifort,  at  all 
seasons,  64  of  them  had  from  1  to  11 — in  all,  146  parasites — a  pro- 
portion of  about  10  per  cent.  But  it  would  not  appear  to  be  the  same  at 
Toulouse,  for  in  60  Dogs  specially  examined  with  this  special  object, 
only  5  furnished  Linguatules,  the  number  of  which  varied  from  1  to  4. 

A  knowledge  of  the  migrations  of  these  parasites  allows  us  to  under- 
stand their  extreme  rarity  in  house  Dogs,  and  their  relative  frequency  in 
shepherds'  or  butchers'  Dogs,  as  well  as  in  street  Dogs. 

Action  of  the  Adult  Linguatules. — The  Linguatula  tamioidcs  has 
been  met  with  in  the  nasal  cavities  of  the  Horse,  Mule,  Sheep,  Goat, 
and  even  of  Man.  But  its  natural  host  being  the  Dog,  it  is  chiefly  in 
this  animal  that  the  symptoms  due  to  its  presence  are  known,  and  these 
chiefly  through  experimentation. 

Chabert  had  manifestly  exaggerated  these  symptoms,  and  this  appears 
to  have  been  suspected  by  his  contemporaries.  Colin  has  been  able  to 
note  them  from  day  to  day,  and  so  to  settle  the  question. 

In  wandering  into  the  nasal  cavities,  the  hooks  of  the  parasites  produce 
a  slight  irritation  of  the  pituitary  membrane,  and  hence  some  slight  sneez- 
ings which  would  not  usually  attract  attention.  After  some  time,  when 
the  Linguatules  have  become  more  developed,  they  hinder  the  passage 

1  Gelle.     Comp.  Rend,  de  la  Soc.  de  Biologic,  1877,  p.  394. 
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of  air  into  the  nasal  cavities.  Then  the  sneezing  is  more  frequent, 
sudden,  irregular,  and  sometimes  long  continued — especially  when  the 
respiration  has  been  accelerated  by  running.  Occasionally  the  animals 
stop  anxiously,  take  very  deep  respirations,  open  the  mouth,  and 
attempt  to  swallow.  These  periods  of  agitation  are  alternated  with 
others  of  perfect  calm.  Sleep  is  often  disturbed  by  difficult  inspira- 
tions and  attacks  of  sneezing ;  some  animals  appear  to  be  even 
threatened  with  asphyxia,  and  in  their  agony  raise  their  paws  to  the 
nose,  as  if  to  remove  some  obstacle  to  their  breathing.  They  become 
irritable,  but  rarely  to  such  a  degree  as  to  lead  to  the  belief  that  they 
are  suffering  from  epilepsy  or  rabies.^ 

We  have  mentioned  that,  during  these  sneezings,  the  Dog  ejects 
mucus  charged  with  ova ;  it  may  also  throw  out  Linguatules,  as  has 
often  been  noticed. 

It  is  doubtful  if  the  epistaxis  remarked  in  Dogs  affected  with  these 
Linguatules,  should  be  attributed  to  the  presence  of  the  parasites ;  for 
in  the  majority  of  cases  the  animals  are  also  suffering  from  intestinal 
uncinariosis,  or  essential  anaemia  (see  p.  463). 

The  Linguatules  may,  in  becoming  displaced  in  the  respiratory 
apparatus,  cause  fatal  asphyxia ;  although  those  that  are  found  in  the 
larynx  are  generally  introduced  there  after  death  (Colin).  '  Professor 
Dick"  relates  an  interesting  fact  with  regard  to  this.  It  was  the  case 
of  a  Dog  in  perfect  health,  which  died  suddenly,  and  at  the  autopsy 
there  was  found  nothing  that  could  account  for  death,  except  three 
Linguatules  lodged — one  in  the  larynx,  another  in  the  trachea,  and  a 
third  in  the  left  bronchus.  Cobbold  explains  this  displacement,  by 
observing  that  the  animal  had  gone  out  in  the  morning — it  being  winter 
— and  that  probably  the  action  of  the  cold  air  had  caused  the  parasites 
to  wander  in  search  of  warmth ;  hence  resulted  the  asphyxia ' 
(RaiUiet). 

The  duration  of  sojourn  of  these  parasites  in  the  nasal  cavities  may 
be  very  long.  Colin  has  known  it  to  exceed  fifteen  months.  Eventu- 
ally, however,  they  are  expelled  or  perish  sur  place,  and  with  them 
disappear  the  symptoms. 

Chabert  drew  up  a  list  of  the  lesions  produced  by  the  Linguatules, 
as  startling  and  erroneous  as  that  he  gave  of  the  symptoms.  x\ccord- 
ing  to  Colin,  they  are  in  reality  insignificant.  The  pituitary  membrane 
retains  its  normal  characters  '  so  completely  that,  without  the  aid  of 
the  hand-lens,  the  practised  eye  would  have  great  difficulty  in  dis- 
covering the  slight  imprints  of  their  microscopical  hooks.'  Leuckart 
has  noted  a  little   injection  and  softening  of  the  mucous  membrane. 

'  Sourdillac.  Teniae  lanctole>i  developpea  dans  lea  Celhdes  Ethmoldahs  d'un  Chien. 
.Tourn.  Prat,  de  Med.  Veterinaire,  1826,  p.  62.  —  Chauvrat.  Livf/uatu/es  tenio'ides 
daivi  la  Cavites  Nawks  .  .  .  d'uii  Chien  abattn  comme  suspect  de  Rage.  Rec.  de 
Med.  Veterinaire,  1890,  p.  489. 

(■-  Dick.     The  Veterinarian,  1840,  p  42.) 
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When,  exceptionally,  the  Linguatules  have  located  themselves  in  the 
frontal  sinuses,  the  mucous  membrane  is  slightly  inflamed,  and  there  is 
a  small  collection  of  muco-pus. 

The  2^rcvciitive  treatment  consists  in  keeping  Dogs  away  from  the 
entrails  of  Sheep,  Rabbits,  etc.,  which  may  contain  agamous  Lingua- 
tules ;  though  the  slight  gravity  of  this  nasal  parasitism  would  scarcely 
justify  this  measure  if  it  did  not,  at  least,  have  its  utility  with  regard 
to  other  parasitic  affections — such  as  those  due  to  the  Cystics  and 
Taeniae.  (Cobbold  says  :  '  Our  Dogs  commonly  obtain  their  worms  by 
frequenting  butchers'  stalls  and  slaughter-houses,  where  portions  of  the 
fresh  viscera  are  apt  to  be  inconsiderately  flung  to  hungry  animals. 'i) 

There  is  no  need  to  have  recourse,  in  curative  treatment,  to  trephin- 
ing of  the  frontal  sinuses,  as  advised  by  Chabert,  as  these  cavities  are 
not  the  usual  habitat  of  the  Linguatules.  Injections  are  more  indi- 
cated, and  for  these  dilute  ammonia  or  benzine,  or,  better,  empyreu- 
matic  oil  mixed  with  an  infusion  of  savory — 1  oz.  of  the  first  in  12  oz. 
of  the  second  (Chabert) — may  be  employed.  These  irritating  injections 
should  be  followed  by  emollient  fumigations.  Inhalations  of  ammonia 
or  chloroform  might  be  tried  (as  might  also  tobacco-smoke,  or  the  fumes 
of  chlorine  or  burning  sulphur).  The  insufflation  of  errhine  powders, 
and  especially  snuff,  does  not  give  favourable  results. 

Action  of  the  Larval  Linguatules.  —  We  have  seen  that  the 
agamous  Linguatules,  or  denticulated  Linguatules,  are  sometimes 
found  encysted  and  sometimes  in  the  free  state,  in  the  abdominal  or 
thoracic  viscera  of  a  large  number  of  animals,  and  that  they  are 
frequent  in  the  Slieej).  Those  in  which  the  parasites  are  found  in  the 
lymphatic  glands  are  generally  the  least  thriving  in  the  flock ;  their 
flesh  is  pale,  and  they  are  predisposed  to  cachexia  (Colin). 

The  mesenteric  glands  which  are  commencing  to  be  filled  with 
Linguatules,  at  first  do  not  show  in  their  appearance  anything  that 
might  cause  suspicion  of  the  presence  of  these  parasites.  But  soon 
they  become  brown  in  places,  are  diminished  in  consistence,  seem 
shrivelled  up,  and  are  hollowed  out  by  little  cavities  full  of  larvae. 
These  cavities  are  at  first  separate  from  each  other,  but  often  end  in 
communicating  as  they  enlarge,  the  substance  of  the  gland  being 
destroyed  and  transformed  into  a  brown  fluid,  in  which  the  Linguatules 
swim  about.  Sometimes  there  are  observed  certain  glands,  on  the 
surface  of  which  are  openings  with  regular  borders,  by  which  the 
parasites  have  made  their  escape,  to  wander  elsewhere.  At  other 
times  the  surface  of  these  glands  has  irregular  greenish  spots,  fibrinous 
deposits  and  false  membranes,  which  appear  to  indicate  a  recent  de- 
parture or  the  destruction  of  the  parasites  ;  while  other  glands  have 
their  tissue  thickened,  indurated,  and  offering  here  and  there  tuberculi- 
form  granules  formed  by  old  nests  of  the  Linguatules.  The  glands 
('  Cobbold.     The  Inttrnal  Parasites  of  our  Domesticated  Animals,  p.  108.) 
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which  are  altered  in  these  several  ways  are  scarcely  permeable  to  the 
chyle,  and  nutrition  must  therefore  be  unfavourably  influenced. 

We  do  not  know  how  long  the  Linguatules  remain  in  the  glands. 
We  see  above  that  they  die  in  their  habitat  or  emigrate,  wander  through 
the  peritoneal  cavity,  and  gain  the  liver  or  lungs;  traces  of  their 
wanderings  can  be  found  in  the  various  organs. 

In  any  case,  notwithstanding  the  equivocal  alterations  witnessed  by 
Colin  in  a  great  number  of  affected  Sheep,  the  presence  of  the  larvae 
cannot  be  affirmed  in  the  living  animal. 

Ox. — Babes^  has  noticed  that  the  denticulated  Linguatules  are  very 
frequent  in  Eoumanian  Oxen,  especially  those  in  the  region  of  the 
Danube.  Of  35  Oxen  killed  in  different  locahties,  not  one  was  free  from 
the  parasites.  They  were  first  found  in  the  mesenteric  glands,  which 
showed  alterations  similar  to  those  that  Colin  had  witnessed  in  Sheep. 
The  parasites  left  the  glands,  and  crawled  on  the  external  surface  of  the 
peritoneum,  where  they  were  often  found  between  the  folds  of  the 
mesentery.  They  reached  the  intestines  in  passing  through  their 
walls,  in  which  they  were  often  noticed  in  process  of  penetration,  or 
hemorrhagic  spots  or  cicatricial  traces  marked  their  emigration. 
According  to  Babes,  their  presence  has  no  direct  influence  on  the 
health  of  their  host ;  but  the  intestinal  perforations  may  favour  the 
passage,  into  the  blood  and  tissues,  of  the  diplococci  which  this 
authority  considers  to  be  the  cause  of  the  haemoglobinaBmia  that  pre- 
vails among  the  bovine  species  in  Roumania. 

Horse. — Csokor-  has  found  a  Linguatula  dcnticulatum  in  the  liver 
of  a  Horse. 

Cat. — -In  76  Cats  we  have  examined,  we  only  found  5  infested  with 
the  Linguatula  denticulatuiu :  a  Cat  had  one  in  the  pleural  cavity, 
another  had  one  in  the  peritoneal  cavity,  and  the  others  had  1  to  5  on 
the  surface  of  the  lungs ;  they  were  isolated,  and  coiled  up  in  small 
subpleural  abscesses. 

Dog. — In  treating  of  the  parasites  of  the  serous  membranes,  we 
mentioned  the  larval  Linguatules  found  by  Bochefontaine  in  the  peri- 
toneal cavity  of  a  Dog. 

Article  II. — Larvae  of  the  (Estrus.^ 

The  larviB  of  the  CbJstrus  clavicoles,  which  live  in  the  sinuses  of  the 
head  of  the  Sheep,  belong  to  several 
species  of  the  genus  (Estrus  (Linn.), 
as  it  has  been  established  by  Schiner. 

This  genus,  in  Brauer's  classification, 

enters  into  the  group   that  has  wings 

Fig.  300.— Wing   of   the   (Estncf      with  a  transverse  nervule  ;    the  latter 

ovis;   magnified  5  diameters.—      is  somewhat  oblique  with  regard  to  the 

^^^et.  posterior  border  of  the  wing,  the  first 

cell  of   which  is  closed  and   lengthily 

pediculated.     The   species   of   this  genus  are  generally  of  small  size, 

^  Babes.  Die  Waiuleruiujen  dea  Pentastomum  denticulatum  heim  Hinde.  Cen- 
trnlbl.  f.  Bakteriol.  u.  Parasitenkunde,  V.,  1889,  p.  1. 

-  Csokor.  Ueher  Pantattomen  u.  P.  denticulatum  mis  der  Leber  des  Pferdts. 
Oisterr.  Zeitschr.  f.  Wifsensch.  Veteriniirkunde,  I.,  1887,  p.  1. 

*  For  the  bibliography,  sue  p.  44, 
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with  short  and  feeble  legs,  and  short  and  scanty  hairs  of  a  silvery  tint. 
Examined  at  their  third  stage,  the  larvae  have  a  single  pair  of  jaws, 
two  small  membraneous  antennae,  each  carrying  two  ocuhform 
points ;  the  stigmatic  plates  of  the  last  segment  are  irregularly  pen- 
tagonal. 

Brauer  describes  four  kinds  of  ffistrus,  only  one  of  which — the  (Estnis 
oris — manifestly  lives  in  the  larval  state  in  the  sinuses  of  the  Sheep, 
and  probably  also  the  Goat  (Eailliet). 

(Estrus  ovis  (Linn.,  CephaJomyia  oris  Latreille).^ — A  small  species, 

of    a   grayish-yellow  hue,  and   slightly  hairy.      Face   yellow ;  buccal 

pieces  testaceous.      Upper  surface  of  the  thorax 

of  a   brownish-gray,   granular,    and    streaked    by 

obscure   or    nebulous    lines.      Abdomen    marbled 

and  spotted  with*  white,  yellow,  and  black,  covered 

with  tine  hairs  behind,  having  a  silky  hue.     "Wings 

hyaline  and  transparent,  marked  at  their  base  by 

three  black  points.     Length  of  the  body  10  mm. 

Fig.  301.— ffi-s^ms  of      to  12  mm. 

the  Sheep  ;  natural 

size.  This    species    is  very  widespread,  being  found 

throughout     Europe,    in    Asia,    Africa,    and     the 
Canary  Islands,  as  well  as  in  the  two  Americas. 

Like  the  other  CEstridye,  it  lives  in  the  perfect  state  during  the  warm 
season — from  the  middle  of  May  to  the  month  of  October — and  it 
only  flies  in  dry  and  warm  weather.  It  hides  in  holes  and  crevices  in 
the  walls  of  the  sheepfolds,  which  it  leaves  when  coupling  time  has 
arrived  and  the  temperature  is  sufficiently  high.  It  then  flies  in  a 
lively  manner  to  greater  elevations,  and  rests  on  rocks  warmed  by  the 
sun.  The  fecundated  female  now  goes  in  search  of  flocks  of  Sheep, 
which  are  afraid  of  its  approach,  and  to  avoid  it  lie  down,  bury  their 
nose  in  the  dust  between  their  fore-feet,  or  are  huddled  together  with 
their  heads  down.  According  to  Bracy-Clark,  they  raise  clouds  of 
dust  to  deceive  their  enemy.  It  is  during  rumination  that  the  insect 
finds  a  particularly  favourable  time  for  depositing  its  progeny.  Its 
small  size,  gray  colour,  and  the  rapidity  of  its  flight,  do  not  allow  its 
ovulation  to  be  observed  ;  but  there  can  be  no  doubt  that  it  does  not 
take  place  on  the  nose  of  the  Sheep.  As  soon,  in  fact,  as  these  animals 
have  been  touched  by  the  Oestrus,  they  become  excited,  run  in  every 
direction,  hold  down  their  nose  and  rub  it  against  the  ground  or  against 
their  feet,  often  look  anxiously  around  them,  sneeze  and  snort,  and 
seek  ditches,  furrows,  and  dusty  roads.  Owing  to  the  repeated  rub- 
bings, the  nostrils  are  often  abraded  and  inflamed. 

Evolution. — The  non-fecundated  ova  are  reniform.  With  Dufour 
and  Cockerill,  Brauer  is  inclined  to  admit  that  they  are  hatched  in  the 
body  of  the  female.  However  this  may  be,  the  larva>  enter  the  nasal 
cavities  of  the  Sheep,  crawl  into  the  maxillary  and  frontal  sinuses, 
even  into  those  of  the  horn-cores,  and  are  developed. 
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lu  the  first  stage — which  appears  to  be  the  longest — they  are  white, 
transparent,  measure  as  much  as  2  mm.  long,  and  greatly  resemble 
those  of  the  Gastrophilus  of  the  Horse.  During  the  second  stage  they 
are  about  6  mm.  long,  are  yellowish-white  in  colour,  have  no  spines, 
except  a  few  around  the  mouth  and  on  the  ventral 
surface  of  the  last  segment ;  the  stigmatic  plates 
dift'er  little  from  those  of  the  adult  larva? . 

The  latter,  during  the  third  stage,  are  a  little 
broader  behind  than  in  front.  Their  ventral  surface 
is   plane ;    the   dorsal   surface  is  convex,  and   on 

each  side  has  two  series  of  prominences  placed  one   „      „„„     ^       ,  .. 

,  ,,  ,,  ,  ^  4.    T    1  •  T  liG.  302.— Ova  of  the 

above  the  other,  and  separated  by  a  2ig>^ag  Ime.  sheep  (Estrus; 
The  middle  part  is  smooth,  and  shows — from  the  highly  magnified, 
second  to  the  tenth  segment — a  nude  and  fusiform 
ring.  At  its  inferior  surface  each  segment  from  the  third  has  on  its 
anterior  border  several  series  of  red-pointed  spiniform  tubercles.  The 
cephalic  segment  is  furnished  with  two  dark-brown  mandibular  hooks, 
the  points  of  which  are  curved  downwards,  outwards,  and  backwards. 
Between  the  base  of  these  hooks  is  the  buccal  depression,  small  and  nude. 
Above  are  two  short  and  thick  antennae.  The  last  segment  is  sharply 
truncated  upwards,  and  shows  a  circular  margin  projecting  above  the 
stigmatic  cavity  and  a  kind  of  inferior  lip,  garnished  with  small  spines 
between  two  mamelons.  The  stigmatic  plates  are  pentagonal,  with 
rounded  angles,  and  the  orifice  of  the  stigmates  is  towards  the  centre. 
When  they  have  attained  their  maturity,  the  larvae  are  at  first  white, 
and  have  dark,  transverse  streaks  on  their  segments ;  their  total  length 
is  then  from  20  mm.  to  30  mm.  long,  and  7  mm.  to  10  mm.  broad. 

The  larva}  remain  about  ten  months  in  the  nasal  cavities  of  the 
Sheep.  Having  attained  its  complete  maturity,  it  detaches  itself  from 
the  mucous  membrane,  creeps  about,  and  owing  to 
the  large  opening  between  the  sinuses  and  the  middle 
meatus,  it  leaves  its  abode,  passes  into  the  nose, 
and  is  expelled  therefrom  by  the  violent  snorting  it 
excites  in  its  host.  Twenty-four  hours  after  its  exit 
it  is  transformed  into  a  nympha  ;  and  the  shell, 
which  was  at  first  soft  and  red,  with  transverse 
streaks,  is  now  brown,  then  black,  its  upper  surface 
being  convex,  and  the  lower  concave.  The  duration 
of  nymphosis  is  from  a  month  to  six  weeks,  and  the  Fig.  003.  —  Opened 
issue  of  the  perfect  insect  occurs  according  to  the  cEsh-us  •  magnified 
mode  common  to  the  ffistrida?.  3  diameters. 

Symptoms. — It  is  usual  to  find  three  or  four  larvae 
of  the  CEstrus  in  the  frontal  sinuses  of  Sheep,  which,  during  life,  had  not 
given  any  indication  of  their  presence.  They  rarely  occasion  any  morbid 
disturbance,  unless  they  are  numerous  and  advanced  in  development,  at 
the  commencement  of  spring.  The  first  signs  of  their  presence  is  a  dis- 
charge, often  unilateral,  at  first  clear  and  serous,  then  thick  and  mucus, 
from  the  nostrils.  Then  there  are  frequent  sneezings  and  snortings, 
accompanied  by  the  expulsion  of  the  mucus,  and  sometimes  of  the  larvae. 


570  TKEATISE    ON    I'AKASITIC    DISEASES. 

Later,  the  animals  throw  the  head  upwards,  often  shake  it,  rub  the 
nose  on  the  ground,  against  some  part  of  their  body  within  reach,  or 
with  the  fore-feet.  As  the  malady  progresses  the  Sheep  hold  their 
head  low,  lift  their  limbs  high  in  movement,  as  if  walking  in  water — 
their  gait  resembling  that  of  horses  affected  with  immohilitic.  Some- 
times they  suddenly  throw  up  the  head,  carry  the  nose  high,  then 
move  it  convulsively.  From  time  to  time  they  stagger  and  are  attacked 
with  vertigo,  but  they  do  not  turn  in  a  circle.  In  more  serious  cases 
there  is  dyspnoea,  the  upper  air-passages  being  obstructed  by  the  larvae 
or  the  inflammation  of  the  pituitary  membrane.  The  eyes  are  red  and 
lachrymose.  The  disease  may  be  more  complicated,  the  animals  losing 
their  appetite  and  their  condition ;  they  grind  their  teeth  ;  foamy 
saliva  Hows  from  their  mouth  ;  the  eyes  pirouette  in  their  orbits  ;  and 
convulsions  set  in,  then  death  ensues,  sometimes  in  six  to  eight  days 
after  the  appearance  of  the  first  symptoms.  (Eandall,i  describing  the 
disease  as  he  saw  it  in  the  United  States  of  America,  states  that  the 
term  '  grub  in  the  head  '  covers  many  fatal  cases  in  the  spring  of  the 
year,  but  bad  effects  from  it  are  rare.  The  symptoms  he  mentions 
are  :  loss  of  condition,  without  any  assignable  cause,  in  the  early 
spring,  bloody  mucus  from  the  nostrils,  irregular  movements,  and 
twisting  the  head  occasionally,  as  if  in  pain.  Observers  in  Great 
Britain  have  noted  severe  distress  when  the  Q^^stres  are  numerous,  and 
enumerate,  among  the  other  symptoms,  occasional  cough  of  a  suffoca- 
tive character,  frequent  sneezings  impeded  respiration,  swelling  around 
the  anterior  nares,  effusion  into  the  submaxillary  connective  tissue, 
great  depression — leading  in  some  instances  to  semi-coma — loathing  of 
food,  and  diarrhoea,  often  terminating  fatally.-  The  common  saying 
that  a  whimsical  person  is  '  maggoty,'  or  has  got  '  maggots  in  the 
head,'  perhaps  arose  from  the  freaks  of  Sheep  affected  by  these  larvae.) 

But  it  is  rare  that  the  malady  reaches  this  paroxysm ;  it  continues 
for  a  long  time,  and  generally — the  larvao  being  ejected  one  after 
another — the  symptoms  gradually  subside,  until  they  disappear  alto- 
gether. 

This  affection  has  been  sometimes  mistaken  for  the  '  gid,'  caused  by 
the  Ccemirus  cerebralis — whence  the  names  of  false  (jid  and  OJstml 
vertigo  which  have  been  given  to  it.  But  such  a  mistake  would  be 
avoided  if  it  is  remembered  that  the  Sheep  does  not  move  in  a  circle 
in  this  affection,  and  that  this  is  nearly  always  accompanied  by  nasal 
discharge  and  snorting,  which  are  not  present  in  '  gid  ' ;  besides,  the 
latter  is  generally  seen  in  young  animals. 

Lesions. — At  the  autopsy,  there  are  found  in  the' sinuses  the  still 
living  larvaB  of  the  Oestrus,  the  number  of  which  is  very  variable. 
There  are  usually  from  two  to  about  six  in  one  fourth  of  the  Sheep 

(1  Randall.      The  Practical  Shepher<l,     New  York,  1871.) 
(-  Steel.     Disease-i  of  the  IShci'p,  p.  89.) 
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Fig.  304. — Larv»  of  the  (Estnis  in  the 
frontal  sinuses  of  the  Sheep. — Joly. 


killed  from  April  to  July — at  least,  this  is  so  in  the  South  of  France  ; 
but  frequently  there  are  from  ten  to  fifteen.  Greve  found  great  quan- 
tities of  larvae  in  the  Sheep  that  graze  on  the  heaths  of  Luneburg, 
Hanover ;  but  they  did  not  appear  to  give  rise  to  any  manifest  symptoms, 
except  an  intense  nasal  catarrh  (Roll). 
Hertwig  mentions  having  counted 
forty  in  one  animal,  and  Ziirn  says  he 
has  found  from  sixty  to  eighty. 

In  those  animals  which  have  mani- 
fested symptoms  of  parasitism  in 
the  sinuses,  these  larvae  are  found 
enveloped  in  mucus  and  pus,  which, 
is  often  foetid  ;  they  occupy  the 
frontal  sinuses  and  their  dependen- 
cies, the  horn-cores.  According  to 
Hertwig,  they  may  also  be  met  with 
in  the  maxillary  sinuses.  The  mucous 
membrane  is  very  tumefied,  thick- 
ened, and  injected — more  rarely  sphacelous  at  some  points.  The 
meninges  are  sometimes  hyperi^mic,  and  there  is  serous  effusion  into 
the  two  cerebral  ventricles.  When  the  larva?  are  very  numerous,  some 
are  dead,  and  others  may  be  encountered  in  the  larynx  and  trachea, 
where  they  had  probably  wandered  after  the  death  of  their  host. 

(Bracy-Clark^  mentions  the  lining  membrane  of  the  sinuses  as  be- 
coming dense,  white,  and  more  or  less  inflamed,  and  observes  that  this 
change  occurs  more  in  the  maxillary  than  the  frontal  sinuses — inferring 
that  during  the  life  of  the  host  the  parasites  inhabit  the  former,  and 
crawl  into  the  latter  after  its  death.  He  also  states  that  young  and  old 
larvae  are  generally  present  together.  Butchers,  farmers,  and  others 
often  state  that  the  larvaj  have  been  found  in  the  cranial  cavity,  and 
even  in  the  brain-substance,  and  Cobbold  received  some  carefully- 
recorded  cases  in  which  they  had  been  met  with  in  that  organ  ;  it 
is  possible  that,  through  absorption  of  the  cribriform  plate  of  the 
ethmoid  bone,  they  may,  in  rare  instances,  find  their  way  there.) 

Prophylaxis. — With  the  view  of  preserving  Sheep  from  the  attacks 
of  the  CEstrus,  it  has  been  recommended  to  keep  them  from  grazing — 
from  the  end  of  June  to  the  end  of  September — on  pastures  bordered 
by  underwood  or  trees  ;  or  to  remove  the  scrub  that  harbours  the  flies ; 
or  to  smear  the  nose  of  the  Sheep  with  empyreumatic  oil  or  tar — a 
tedious  operation  in  a  large  flock,  and  one  which  has  only  an  ephemeral 
advantage.  It  has  also  been  advised  that,  as  soon  as  the  shepherd  sees 
the  fly  about  the  flock,  he  ought  to  clean  around  the  nostrils  of  the 
Sheep,  so  as  to  remove  the  larvae  that  may  have  been  deposited  there— 
an  onerous  prescription  that  stands  Httle  chance  of  being  carried  out. 
C  Bracy-CIark.      Transactions  of  the  Linnaean  Society,  III.) 
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A  more  practical  measure  is  to  destroy  all  the  larva?  found  on  making 
autopsies  of  Sheep,  or  which  have  been  ejected  from  them  during  life, 
to  limewash  the  sheepfolds  from  time  to  time,  and  to  resort  to  fumi- 
gations during  the  absence  of  the  Sheep,  so  as  to  kill  the  adult  (Estrus 
which  may  have  taken  refuge  there. 

(In  invaded  localities,  or  during  seasons  of  extreme  prevalence,  it 
might  be  advisable  to  apply  non-poisonous  dressings — such  as  fish-oil — 
around  the  muzzle  of  the  Sheep.  Automatic  application  of  this  material, 
Stockholm  tar,  or  any  other  similar  substance  might  be  tried  by  adopt- 
ing Walker's  plan ;  which  is  to  place  rock  or  culinary  salt  in  a  long  box 
covered  by  a  lid,  perforated  with  round  holes  about  two  inches  in 
diameter,  the  upper  surface  and  margin  of  the  holes  being  smeared  with 
the  repellent  substance  ;  so  that  every  time  the  Sheep  seek  the  salt — 
of  which  they  are  very  fond — they  involuntarily  receive  a  dressing  on 
the  parts  to  be  protected. 

It  may  be  mentioned  that  the  belief  is  entertained  that  flocks  fed 
where  '  broom  ' — Sarothamus  or  Cytisus  scojKirius — is  in  flower,  are 
never  troubled  by  the  CEstrus.  It  is  known  that  Sheep  are  very  fond 
of  this  plant,  the  pods  of  which  they  eagerly  devour,  and  these  produce 
in  them  a  kind  of  intoxication.  They  lie  down  and  appear  to  be  unable 
to  walk ;  but  this  soon  passes  off,  and  leaves  no  inconvenience 
behind.) 

Treatment. — Many  kinds  of  treatment  have  been  made  known,  but 
very  few  have  yielded  altogether  satisfactory  results. 

Errhines  do  not  cause  more  vigorous  sneezings  than  do  the  larvae, 
and  yet  they  are  ineffectual  in  expelling  the  deeply-seated  parasites. 
The  best  of  the  sternutatory  powders  are  tobacco  snuff  and  the  rhizome 
of  white  hellebore.  The  shepherd  introduces  it  several  times  a  day  by 
his  fingers  into  the  nostrils  of  the  affected  Sheep,  or  it  may  be  blown 
into  them  by  means  of  a  quill.  Such  powders  can  only  be  useful  when 
the  young  larva?  are  migrating,  as  they  generally  remain  for  several 
weeks  in  the  nasal  cavities  before  seeking  the  sinuses. 

Injections  can  no  more  be  reckoned  up.  These  are  usually  composed 
of  empyreumatic  oil  suspended  in  vinegar  and  water,  or  salt  and  water. 
Benion  recommends  injections  of  a  mixture  of  ether  and  oil  of  turpen- 
tine ;  the  employment  of  these,  however,  must  excite  violent  irritation 
in  the  nasal  cavities.  Pyrogenous  fumigations  are  also  no  more  bene- 
ficial. 

All  these  medicaments  can  only  disturb  the  larvae — they  may  cause 
them  to  be  displaced,  but  will  not  kill  them  ;  for  they  have  great  powers 
of  resistance,  as  Fischer  long  ago  demonstrated.^  Injections  would 
perhaps  cause  the  departure  of  the  larvae,  if  they  could  be  introduced 
directly  into  the  sinuses  by  means  of  trephining,  or  even  resection  of 
the  horns. 

'  Riidolphi.     Entozoornm  IliMoria  Nulnralis,  I.,  1808,  p.  521. 
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Ziirn  indicates  the  following  operation  :  Draw  a  transverse  line,  with 
coloured  chalk,  in  the  middle  of  the  two  supra-orbital  processes,  and 
divide  by  another  longitudinal  median  Hne  ;  then  trephine  in  each  of 
the  two  upper  angles  so  obtained,  without  impinging  on  the  lines — the 
operation  being  performed  according  to  the  ordinary  rules  of  surgery. 
The  larvae  often  creep  out  through  these  artificial  openings,  and  they 
should  then  be  carefully  destroyed.  Those  which  are  accessible  ought 
to  be  removed  by  means  of  forceps,  and  the  others  may  be  killed  by  an 
injection  of  benzine  diluted  with  water,  this  being  an  agent  the  parasites 
resist  badly.  The  flaps  of  skin  are  then  well  cleansed,  replaced,  and 
fixed  by  two  or  three  points  of  sutures,  over  the  whole  being  laid  a  piece 
of  leather  steeped  in  oil  of  turpentine.  The  Sheep  operated  upon  is 
separated  from  the  flock  for  a  few  days.  Eobust  Sheep  seem  to  suffer 
as  little  from  this  operation  as  they  do  from  ear-marking,  or  any  other 
trifling  operation  (Ziirn). 

"When  there  is  reason  to  believe  that  the  larvaa  are  in  the  diverticuli 
running  from  the  frontal  sinuses  to  the  horn-cores,  we  may  amputate 
the  horns  close  to  the  forehead,  and  extract  the  larvae,  or  kill  them  by 
injection,  applying  a  turpentine  bandage  over  the  wounds  afterwards. 
Sometimes  it  suffices  to  apply  the  trephine  at  the  base  of  each  horn, 
and  inject  through  the  openings. 

Surgical  intervention  is  the  most  efficacious  measure  for  getting  rid 
of  the  larvae,  and  it  can  be  had  recourse  to  more  especially  in  the  case 
of  valuable  animals.  But  a  complete  result  cannot  always  be  reckoned 
upon,  as  the  larvae  are  often  not  collected  in  the  frontal  sinuses,  and 
those  in  the  maxillary  sinuses  escape  the  injections.  Ziirn  says  he  has 
many  times  opened  the  frontal  sinuses,  and  notwithstanding  the  extrac- 
tion of  from  six  to  ten  larvae,  after  a  transitory  amelioration  the  symp- 
toms have  reappeared.  Generally,  when  only  a  small  number  of 
animals  is  attacked  they  are  carefully  watched,  and  those  which  show 
serious  symptoms  are  sent  to  the  butcher. 

(Steel  asserts  that  inhalation  of  the  fumes  of  burning  tar — especially 
if  they  are  mixed  with  those  of  sulphur — causes  early  expulsion,  and 
proves  particularly  useful  when  resorted  to  for  animals  showing  early 
indications  of  invasion.  Exhibition  through  the  nostrils  of  a  mixture 
of  glycerine  and  oil  of  turpentine  has  been  found  useful.) 

((Estrus  of  the  C&mel—CEstrus  cameli  var.  Pharyngobalus. — Besides 
the  (Estrus  or  Ccphalomyia  ovis,  there  are  other  Bot-flies  that  attack 
animals,  their  larviE  invading  the  upper  air-passages — Ceplienom7jia  and 
Pharyncjomyia,  for  instance,  infesting,  in  their  larval  state,  Deer,  Goats, 
and  other  hoofed  Mammals.  The  ova  of  one  of  the  species  which 
attacks  the  Fallow-deer  are  deposited  in  the  nostrils,  and  the  larvae 
make  their  way  in  large  numbers  to  a  cavity  near  the  pharynx.  Eein- 
deer  are  excessively  tormented  by  a  similar  species,  the  larvae  of  which 
infest  the  cavities  of  the  head,  and  sometimes  cause  much  destruction. 
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The  Camel  suffers  much  from  the  attacks  of  its  CEstrus,  and  in  India 
— particularly  during  the  campaigns  in  Afghanistan,  and  in  North 
Africa — Nile  expeditions — the  Camels  in  the  British  armies  have  ex- 
perienced great  inconvenience.  The  continuous  irritation  produced  in 
the  nasal  cavities  and  pharynx — marked  by  snorting,  perpetual  shaking 
of  the  head,  an  offensive  sanguineous  discharge  from  the  nostrils, 
dulness  of  the  animal,  loss  of  appetite,  and  exhaustion — led,  in  associa- 
tion probably  with  other  causes,  to  much  mortality. 

According  to  Steel,-  the  Camel  Bot  is  half  as  large  again  as  that  of 
the  Horse,  is  much  softer  and  more  tapering  towards  the  bookless 
extremity,  but  broader,  rounder,  and  more  compressed  towards  the 
hooked  end ;  it  is  also  flattened  on  its  inferior  surface,  convex  on  the 
superior.  This  authority  gives  a  particular  description  of  the  larva, 
comparing  it  with  that  of  the  Horse-fly.) 

(1  Steel.     A  Manual  of  (he  Diseases  of  the  Camel,  p.  76.) 


CHAPTEE  II. 

PARASITES  OF  THE  TRACHEA,  BKOXCHI  AXD  LUNGS.^ 

The  most  remote  parts  of  the  respiratory  apparatus  may  be  invaded 
by  numerous  parasites.  For  some,  tiiey  are  an  accidental  and,  in  a 
way,  a  facultative  habitat;  for  others,  they  are  a  necessary  lodgment. 
Among  the  first,  there  are  those  that  are  only  exceptionally  found,  and 
they  will  be  merely  mentioned  here ;  on  the  contrary,  however,  there 
are  some  which  are  most  important,  and  which  will  be  the  object  of 
special  notice  so  far  as  their  parasitic  action  is  concerned — these  are 
the  Echinococci,  Distomes,  and  Nematodes. 

A.  Fungi. — In  the  Horse  and  Cow,  there  have  been  several  times 
found  alterations  of  the  lungs  caused  by  the  development  of  the  Fungi  of 
moulds  belonging  to  the  genus  Aspertjillus  Mich.  These  Pneumomycoses 
— in  which  the  Aspergillus  lives  as  an  accidental  parasite — are  very 
distinct  from  those  vegetable  P»c/r;»oco;»'o.st'5  in  which  the  lesions  in  the 
lungs  are  due  to  vegetable  dust  acting  merely  as  a  foreign  body,  without 
vegetating  in  any  way.  As  the  Pneumomycoses  are  more  especially 
frequent  in  Birds,  what  is  to  be  said  with  regard  to  those  of  Mammalia 
will  be  treated  in  an  appendix  in  that  portion  of  this  work  in  which  the 
parasitic  affections  of  the  respiratory  organs  of  Birds  are  dealt  with. 

B.  Coccidia. — In  a  primary  cylindrical  epithelioma  of  the  lungs  of  the 
Dog,  Lienaux-  has  seen,  in  the  alveoli  of  the  tumour,  special  bodies  that 
he  considered  were  Coccidia.  They  were  present  in  several  forms, 
chietiy  free,  but  sometimes  enclosed  in  an  epithelial  cell ;  some  were 
also  in  the  state  of  nude  cells,  with  homogeneous  protoplasm,  and 
possessing  one,  two,  or  more  cysts.  Others  differed  from  the  preceding 
in  being  encysted — that  is,  surrounded  by  a  double-contoured  mem- 
bi-ane,  which  they  either  wholly  or  partially  tilled ;  the  same  cyst 
might  contain  several  cells.  Lastly,  a  third  form  represented  the  most 
advanced  phase,  and  consisted  of  simple  or  divided  cysts,  containing 
corpuscles  (spores  ?).  These  cysts  were  globular  or  ovoid,  and 
measured  10  /x  to  40  ;j.. 

C.  Infusoria.— In  1873,  Perroncito  found  in  the  lungs  of  a  Sheep 
two  kinds  of  Infusoria,  one  of  which  appeared  to  belong  to  the  genus 
Isotricha  (see  p.  360),  and  the  other  to  the  Diplodinium  vortex.     These 

^  Railliet.  Art.  Respiratoires  (Parasites  des  Votes).  Nouv.  Diet.  Prat,  de  Med.,  de 
Chir.,  tt  d'Hyg.  Vetcrinaires,  XIX.,  1891,  p.  271. 

*  Lienaux.  Sur  la  prestnce  de  Coccidies  dans  un  Epitheliome  C'/lindriqtie  du  Poumon 
chez  un  Chien.     Annales  de  Med.  Veterinaire,  Brussels,  1891,  p.  16. 
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Infusoria  were  contained,  in  certain  numbers,  in  miliary  nodules 
situated  more  particularly  about  the  upper  borders  of  the  lungs. 
Brusaferro  has  also  found  a  tumour  the  size  of  a  walnut  in  the  right 
lung  of  a  young  Ox  ;  the  contents  of  this  tumour  were  a  lactescent, 
purulent,  foamy  lluid,  in  which  were  numerous  Infusoria  that  he 
regarded  as  the  Balantidimn  coli,  but  which  were  probably  Isotriclia.^ 

D.  Cysticerci. — The  C'l/sticercns  tenuicolUs  Eud.,  a  parasite  of  the 
serous  membranes,  has  also  been  observed,  in  the  very  young  state,  in 
the  parenchyma  of  the  lungs  of  Lambs,  Kids,  and  Pigs  which  had 
ingested  the  mature  segments  of  the  Tcenia  maiyinata  (Baillet, 
Leuckart,  Eailliet).  Boudeaud  witnessed  a  similar  instance  on  the 
Pig,  as  the  result  of  spontaneous  infestation  (see  p.  497). 

The  Ci/sticcrcus  cdlnlofice  Eud.,  which  is  a  parasite  of  the  connective 
tissue,  has  sometimes  been  met  with  in  the  lungs  of  the  Pig  and  Dog, 
and  the  C>/sticcrcus  bovis  Cobb,  in  those  of  the  Ox  (see  Meaalcs). 

E.  Linguatules. — The  Linguatula  tccnioides  may  be  found  in  the 
larval  condition  in  the  lungs  of  various  herbivora  and  of  the  Cat 
(see  p.  564). 

P.  Acarina. — At  the  autopsy  of  a  Eabbit,  Villemin-  found  '  the 
two  lungs  full  of  numerous  granules,  about  the  size  of  a  hemp-seed; 
they  were  gray,  transparent,  slightly  yellow  in  their  centre,  and  pro- 
jected from  the  surface  of  a  section  of  the  lung.'  He  thought  at  first 
that  it  was  a  case  of  true  tubercle  ;  but  on  a  microscopical  examination 
he  found  in  each  granule,  which  formed  a  cyst,  a  dead  '  acarus.' 
'  When  compared  with  several  individuals  of  its  species,  it  appeared  to 
us  to  be  the  Acarus  of  the  Horse.'  Although  Villemin  does  not  men- 
tion it,  it  is  probable  that  this  Eabbit  was,  or  had  been,  at!ected  with 
auricular  acariasis,  due  to  the  Psowptes  communis  var.  ciiniculi.  These 
Psoroptes — similar  to  those  of  the  Horse — must  have,  after  perforation 
of  the  membrane  of  the  tympanum,  passed  from  the  Eustachian  tube 
into  the  air-passages,  where,  in  the  lungs,  their  dead  bodies  played  the 
part  of  an  irritant  foreign  body. 

Article  I.— Pulmonary  Echinococcosis. 

The  species  liable  to  hepatic  echinococcosis  (see  p.  506)  often  show 
also,  and  generally  coincidently,  pulmonary  echinococcosis.  Instances 
of  this  condition  have  been  observed  in  the  Hoi'se  and  Ass.^  Among 
cattle  slaughtered  in  Berlin,  Echinococci  are  found  more  frequently  in 
the  lungs  than  in  the  liver. 

(Steel  states  that  hydatid  cysts  are  of  very  frequent  occurrence  in 
the  Camel,  and  one  writer  of  authority  has  not  hesitated  to  term  them 
'  a  very  common  cause  of  loss  among  Camels.'     They  ai^e  observed  in 

^  Perroncito.  /  Para.<<si/i  del/'  Uomo  r  de(/H  Animali  Utili,  Milaiio,  1882,  p.  105.  — 
Brusaferro.     Giornale  de  Med.  Veter.  Pratico,  1876,  p.  249. 

-  Villemin,     Etudtn  mr  la  Tuhercvlot^e,  1868,  pp.  483,  534. 

^  Railliet.  Echinoc.oques  dans  le  Poumon  du  Cfieval.  Bull.  Soc.  Centr.  de  Med, 
V^ttsrinaire,  1889,  p.  39.  —  Eassie.  Erhhiococciis  Cysts  in  (he  Liver  ami  Lunrjs  of  a 
Horse.  The  Veterinary  Journal,  XXIV.,  1887,  p.  325.  —  Morot.  E< hinocoques  dans 
les  Poumons,  It  Foie,.  et  la  Rale  d'une  Junient.  Bull.  Socj  Centr.  de  Mt^d.  Veterinaire, 
1887,  p.  214.  —  Leclainche.  Kysten  Hydatiques  du  Foie  et  du  Poumon  chez  un  Ant. 
Ibid.,  1889,  p.  283.  —  Morot.  Echinocoques  Pulmonaires  chez  un  Ane.  Ibid.,  p.  284. 
—  Lienaux,  Echinocoques  dans  les  Poumons  et  la  PUvre  d'un  C'heval.  Annales  de 
M^d.  Veterinaires,  1890,  p.  436. 
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the  lungs,  liver,  and  spleen,  and  are  from  the  size  of  a  pea  to  that  of  a 
cricket-ball.  They  have  also  been  met  with  iu  the  lungs  of  the 
elephant.) 

The  study  of  pulmonary  echinococcosis  in  bovine  animals  is  particu- 
larly interesting,  because  of  the  importance  of  establishing  a  differ- 
ential diagnosis  between  it  and  contagious  pleuro- pneumonia  and 
tuberculosis.  What  follows  here  more  especially  concerns  the  larger 
ruminants,  though  it  is  applicable,  with  some  shades  of  difference,  to 
the  other  species. 

Symptoms.^ — The  presence  of  Echinococci  in  the  lungs  is  only 
betrayed  by  serious  functional  disturbance,  when  they  are  numerous  and 
of  large  volume  in  the  two  masses. 

The  first  symptoms  of  this  condition  are  a  feeble,  stridulous  cough — 
at  first  rare,  then  becoming  more  and  more  frequent,  until  it  is  repeated 
every  five  or  ten  minutes.  At  the  same  time,  the  respiration  is  quickened 
and  interrupted,  and  there  may  be  slight  fever.  Pressure  on,  or 
percussion  of,  the  chest  rarely  causes  pain  ;  but  percussion  elicits  a  dead 
sound  in  places — though  it  is  not  so  deep  or  dull  as  in  pleuro-pneumonia. 
The  vesicular  murmur  is  absent  in  the  invaded  regions  ;  but  in  the 
others  it  is  stronger,  rougher  and  mingled  with  sifflemcnts,  buzzing,  or 
gurgling  sounds,  and  interrupted  bronchial  rales  corresponding  to  the 
inspirations,  and  also  with  a  particular  characteristic  sound  at  the 
precise  moment  when  inspiration  ceases — the  doc-cloc  of  Hartenstein. 
Dyspnoea  sometimes  occurs  suddenly,  or  it  acquires  its  greatest  intensity 
when  the  animals  have  been  exposed  to  heat,  are  fatigued,  or  have  been 
running — even  for  a  short  time.  When  the  lungs  are  very  much 
invaded  by  the  Echinococci,  there  may  be  also  noted  those  disturb- 
ances general  in  nutrition  already  mentioned  (p.  514)  as  present  in 
echinococcosis  of  the  liver,  which  generally  accompanies  that  of  the 
lungs. 

Hartenstein  says  he  has  only  seen  the  disease  develop  itself  during 
summer  weather,  and  in  animals  turned  out  to  graze  ;  when  they 
returned  to  their  homes,  it  became  less  marked,  and  finally  disappeared. 

Lesions. — On  opening  the  thorax,  the  lungs  appear  as  if  enlarged  in 
size,  though  they  are  slightly  collapsed  iu  places,  and  are  here  and 
there  lumpy  and  marbled — presenting,  in  fact,  if  allowance  be  made  for 
difference  in  structure,  the  macroscopical  lesions  and  the  different 
kinds  of  Echinococci  observed  in  the  liver  (p.  514).  The  weight  of  the 
lungs  may  be  increased  to  40  or  50  pounds  (Ringk,  Friedberger  and 
Frohner),  and  even  to  54  pounds,  according  to  Morot,-  six  pounds  being 
the  normal  weight.     The  volume  of  the  hydatid  cysts  varies  from  that 

^  Delamotte.  La  Piripneumonie  Bovine  clans  kfi  Basaes-PyrtJiees.  Bull.  Soc.  Centr. 
de  M^d.  Vet^rinaire,  1855,  p.  3o-2.  —  Hartenstein.  La  Tuberculose  Bovine  tt  la  Pseudo- 
phthisie,  Ibid.,  1888,  p.  324. 

-  Morot.  J)e  i/ncl'iitfis  cas  Bemarquahlea  d'Hyptrtrophie  Hydat'uiue  du  Foie  et  du 
Poumon  .  .  .  Revue  Veterinaiie,  18S«,  p.  594. 
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of  a  pea  to  the  size  of  a  man's  fist ;  around  them  the  parenchyma  is 
compressed  and  atrophied  ;  but  elsewhere  it  is  normal.  The  air-vesicles 
may  open  into  the  bronchi,  and  their  cavity  then  takes  the  characters 
of  a  pulmonary  cavern. ^  Reynaud^  says  he  has  found  acephalocysts 
developed  in  the  interior  of  the  bronchial  terminations  in  the  lungs  of  a 
Cow,  Deer  and  Gazelle ;  but  his  observation  is  doubtless  incomplete, 
and  the  instances  ought  to  be  looked  upon  as  not  primary,  but  accidental 
communications. 

Hartenstein  thinks  he  has  proof  that  the  hydatid  cysts  are  developed 
during  the  summer,  and  are  destroyed  in  the  autumn  ;  but  the  experi- 
ments of  Leuckart  demonstrate  that  it  requires  at  least  five  months  for 
the  Echinococci  to  form  heads,  so  that  their  destruction  requires  a 
longer  time  than  Hartenstein  allows.  But  it  takes  place  sooner  or 
later,  as  the  result  of  modifications  that  occur  in  the  adventitious  cyst 
■of  the  Echinococcus  ;  its  inner  surface — which  had  for  a  long  time 
been  smooth  and  transparent — becomes  dull  and  covered  wdth  a  caseous 
matter,  the  layers  of  which  compress  the  vesicle.  The  membrane  of 
the  hydatid  undergoes  fatty  degeneration  ;  the  internal  fluid  gradually 
exudes  through  it  and  mixes  with  the  peripheral  caseous  matter,  which 
becomes  thicker  and  more  concrete.  The  hydatid  contracts,  shrivels 
up,  becomes  wrinkled,  and  forms  a  gelatinous,  and  finally  an  amor- 
phous mass.  Often  the  internal  surface  of  the  cysts  is  impregnated 
with  lime  salts,  especially  the  carbonate  ;  and  it  is  the  same  with  the 
remains  of  the  parasite.  Berthold — quoted  by  Leuckart — has  analyzed 
the  calcareous  shell  of  a  pulmonary  Echinococcus  from  an  old  Drome- 
dary, and  found  two  concentric  layers  in  it :  an  external,  the  hardest, 
consisting  of  phosphate  of  lime,  and  an  internal  of  carbonate,  with  here 
and  there  crystalline  deposits.  An  Echinococcus  of  the  largest  size 
may,  in  this  way,  be  gradually  reduced  to  a  simple  nodule. 

At  first  sight,  a  lung  invaded  by  Echinococci  might  be  mistaken  for 
a  tuberculous  one.  But  a  close  examination  will  show  the  absence  of 
true  tubercles,  the  presence  of  hydatids  which  still  preserve  all  their 
characters,  or  the  persistence  of  the  hooks  in  the  mass  undergoing 
regressive  phenomena. 

Diagnosis. — Echinococcosis  of  the  lungs  is  distinguished  from  tuber- 
culosis more  particularly  by  the  characteristic  gurgling  sound,  and  the 
more  laboured  respiration  occurring  in  an  animal  exhibiting  all  the 
indications  of  good  health  ;  as  well  as  by  the  enlargement  of  the  liver, 
which  may  be  ascertained  by  rectal  exploration. 

It  might  be  easily  mistaken  for  pleuro-pneumonia  ;  but  the  diagnosis 
of  echinococcosis  is  based  more  especially  on  the  absence  or  slight 
decree  of  fever,  the  pulmonary  sounds,  the  duller  resonance  on  percus- 
sion, and  the  less  sensibility  of  the  chest. 

1  Cruveilhier.     Art.  Acephalocyttes.     Diet,  de  MeU-  et  de  Chir.  Pratiqxie,  I.,  p.  252. 
■■^  lleynaud.     Art.  Hydatides.     Diet,  de  Medicine,  2nd  edition,  XV.,  1837,  p.  429. 
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The  best  course  to  adopt  with  animals  severely  affected,  is  to  send 
them  to  the  butcher. 


Article  II.— Pulmonary  Distomatosis. 

The  hepatic  Distome,  so  frequent  in  the  bile-ducts  of  the  Sheep,  Ox, 
and  other  animals  (see  p.  518),  is  sometimes  found  wandering  in  the 
lungs.  The  larger  number  of  facts  of  this  kind  pertain  to  the  Ox,  and 
are  derived  from  various  countries.^ 

Morot — to  whom  we  owe  the  most  complete  researches  on  this 
subject — inspected  2,458  Cattle  in  six  months  at  the  abbatoir  of  Troyes, 
France,  and  found  hepatic  Distomes  in  the  lungs  of  101 — or  a  little 
more  than  4  per  cent.  Of  these  101,  93  were  more  than  five  years  old, 
and  in  many  of  them  these  parasites  were  also  met  with  in  the  liver,  in 
variable  number. 

The  lung  Flukes  are  contained  in  cysts  that  usually  occupy  the 
posterior  lobe  of  one  of  the  lungs — more  particularly  the  base  and 
towards  the  borders  ;  being  near  the  surface  of  the  organ,  they  some- 
times form  a  slight  projection  from  it.  Most  frequently  each  animal 
shows  only  a  single  cyst,  although  the  number  may  be  as  high  as 
ten. 

The  volume  of  these  cysts  varies  in  size— being  as  large  as  a  walnut 
to  an  apple — and  their  shape  is  globular  or  ovoid,  rarely  discoid  ;  they 
are  limited  by  a  fibrous  capsule  of  a  grayish-white  colour,  more  or  less 
rosy,  and  sometimes  encrusted  with  lime-salts.  Their  cavity  is  gener- 
ally closed,  and  rarely  communicates  with  the  bronchi ;  they  have  at 
times  septa,  which  divide  their  interior  into  angular  spaces.  The  smaller 
cysts  contain  a  reddish,  yellow,  or  brown  syrupy  fluid  ;  the  larger  have 
a  glutinous,  and  more  or  less  thick  magma,  which  is  sometimes  of  a 
uniform,  sometimes  variable,  streaky  tint ;  or  they  have  a  very  thick 

^  Gurlt.  Lehrbuch  tier  Pathol.  Anatomie  (Nachtracj),  1849,  p.  120.  — Mehlis,  quoted 
by  Diesing.  Sijsltma  Hdminthum,  I.,  1850,  p.  333.  —  Schell.  Mittheilung.  aus  d. 
Thierarztl.  Praxis.  Berlin,  1855-56.  —  Rivolta.  Nodi  nd  Polmone  dei  Boviai  Prodotti 
da  Distomi.  II  Medico  Veterinaria,  18(J8,  p.  267.  —  Hedley.  Fhihe  in  the  Luny-i  of 
Cattle,  The  Veterinarian,  1880,  p.  37-1.  —  Megnin.  Tuberdes  des  Poxcmom  chez  une 
Vache,  Cauxtn  par  des  Doiives.  Conip.  Rend,  de  la  Soc.  de  Biologie,  1SS2,  p.  221.  — 
Murray.  DUtoma  Hepaticum,  infesti)i(j  Liuif/.i  of  Cattle.  American  Vet.  Review, 
1882,  p.  100.  —  Lindqvist.  Tidsskrift  f.  Veteriniirmedicin,  1882,  p.  ISO.  —  Railliet  and 
Morot.  Le  Distome  Hepatique  dam  k  Poumon  du  Bteuf.  Bull.  Soc.  Centr.  de  Med. 
Veterinaire,  1885,  p.  285.  —  Kriwonogow.  Archives  Vet.  de  Saint-Petersbourg,  1886. 
—  Morot.  Etudes  Stalistiqueii  sur  la  Di.stomatom  Pulmonaire  des  Boride-s.  Bull.  Soc. 
Centr.  de  Med.  Veterinaire,  1887,  pp.  38,  64.  —  Duguid  and  Cope.  The  Veterinarian, 
LX.,  1887,  p.  385.  —  Curtice.  Dintoma  bi  the  Livtr  and  Lun;/s  of  Cattle.  American 
Veterinary  Review,  XI.,  1887,  p.  390.  —  Schmidt.  Distoma  Hepaticum  in  der  Lunye 
una  liindes.  Archiv  f.  Wiss.  u.  Prakt.  Thierhcilkunde,  XIII.,  1887,  p.  361.  —  Mack'h. 
Leberecjel  in  der  Liauje  einer  Kuh.  Reper.  d.  Thierhcilkunde,  1889,  p.  308.  —  Lydtin, 
i|Uoted  by  Bollinger.  Ueber  die  Di-Htomatosis  dtr  IIau,ssdu(iethiere.  Archiv  f.  Wiss.  u- 
Prakt.  Thierheilkunde,  XVI  ,  1890,  p.  372.  —  Morot.  Concretion  Bronchique  Volumi- 
nause  due  a  la  Pri^ence  d'nne  Doave  dans  le  Poumon  Gauche  d'une  Vache.  Bull.  Soc. 
Centr.  de  Med.  Veterinaire,  1890,  p.  407.  —  Lucet-  Uistomatose  du  Poumon  (  Vache). 
Rec.  de  Med,  Veterinaire,  1890,  p.  548. 
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pultaceous,  scarcely  viscid  mass,  having  the  same  colour  as  the  magma  ; 
or  it  may  be  a  cheesy,  more  or  less  clotted,  yellowish  or  streaky  sub- 
stance. 

Each  cyst  contains  one  Fluke,  rarely  two,  the  parasite  being  usually 
small — 13  mm.  long  and  3  mm.  to  7  mm.  broad;  it  is  often  difficult  to 
discover  in  the  fluid  surrounding  it,  and  of  which  it  has  the  same 
colour.  In  some  instances  it  cannot  be  found,  and  only  the  ova  of 
the  Distomes  are  met  with,  as  Lindqvist  has  remarked  ;  it  is  probable 
that  the  worm  has  died  and  been  absorbed,  or  it  has  emigrated. 
Friedberger  admits,  in  fsict,  that  the  parasites  pass  into  the  pulmonary 
veins,  and  are  carried  by  the  circulation  into  the  most  varied  organs. 

Pulmonary  distomatosis  is  not  betrayed  by  any  appreciable  symp- 
tom ;  but  according  to  Bollinger,  Lydtin  has  witnessed  a  malady  in  a 
large  number  of  Cattle,  that  began  like  pleuro-pneumonia,  and  at  the 
autopsies  he  found  here  and  there — in  the  ectasiated  bronchi — numerous, 
hepatic  Distomes. 

The  cysts  of  Distomes  have  also  been  sometimes  found  in  Sheep, 
showing  the  same  characters  as  in  the  Ox.  In  three  Sheep,  Bollinger 
saw  hgemorrhagic  centres  and  galleries  containing  young  Flukes,  the 
immigration  of  which  was  certainly  recent.  Burke  has  also  met  with 
pulmonary  distomatosis  in  a  Camel,  in  India. ^ 

Article  III. — Bronchial  and  Pulmonary  Strongyloses. 

The  domesticated  animals,  and  exceptionally  the  herbivora,  are 
exposed  to  more  or  less  apparent  diseases  produced  by  Nematodes  in. 
the  bronchi  or  in  the  w^hole  pulmonary  parenchyma.  With  some  rare- 
exceptions — which  will  be  indicated  in  their  proper  place — these  Nema- 
todes belong  to  the  genus  Strongle  {Stroiigijlus  Milller — see  p.  346) ; 
hence  the  name  Strongylosis — bronchial  or  pulmonary — very  often, 
applied  nowadays  to  the  maladies  they  determine. 

The  Strongles  of  the  air-passages  are  distinguished  from  the  other- 
species  of  the  same  genus,  as  Leuckart  has  remarked,-  by  their  embryos 
having  a  slightly  developed  oesophageal  bulb,  are  destitute  of  teeth,  and 
cannot  grow  in  water  by  ingesting  the  matters  suspended  in  it.  With 
the  Strongles  of  the  digestive  passages,  on  the  contrary — Sclerostomes 
and  Uncinarias — the  embryos  have  a  well-developed  oesophageal  bulb,, 
are  provided  with  three  chitinous  teeth,  and  may  be  nourished  and  grow 
at  the  expense  of  the  organic  matter  contained  in  stagnant  water. 

There  are  eight  known  species  of  Strongles  which  live  in  the  air- 
passages  of  various  domesticated  Mammals.^ 

'  Bollinger,  quoted  by  Friedberger.  iJeutsclie  Zeitschr.  f.  Thiermed.  u.  Vergl. 
Pathologie,  1878,  p.  163.  —  Burke.  DiMoma  Jfepaticum  in  the  Linvjn  of  Animals 
(Sheep,  Goat  and  Camel).  The  Veterinarian,  LIX.,  1886,  p.  470.  —  Littlewood. 
Fliiketi  in  the  Ljings  of  Cattle.     Ibid.,  LX.,  p.  546. 

-  Leuckart.     Die  Menschlichen  Paraxiten,  II.,  Leipzic,  1876,  p.  402. 

^  The  Htronrjylus  minutiHshnuf^  Megnin,  which  causes  the  verminous  bronchitis  of 
African  Sheep,  is  only  a  form  of  Str.  riifescena,  as  Railliet  has  shown  (Bull.  Soc.  Centi . 
de  Med.  Veterinaire,  1888,  p.  99). 
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1.  Strongylus  filaria  (Rud. — Figs.  30i,  305).— A  very  long  filiform 
worm,  somewhat  attenuated  at  the  extremities,  and  of  a  white  colour. 
Head  obtuse,  and  having  no  wings  ;  mouth  circular,  and  destitute  of 
papillae.  Male,  3  cm.  to  8  cm.  long  ;  caudal  pouch,  elongated,  notched 
in  front ;  the  posterior  ribs  trifid,  middle  ribs  simple,  and  anterior  ones 
bilobate.  Spicule  short,  thick,  and  winged.  Female,  5  cm.  to  10  cm. 
long ;  tail  straight  and  conical ;  vulva  situated  behind,  towards  three- 
fifths  of  the  length  of  the  body.  Ovoviviparous.  Embryos  510  /x  long 
by  20  fj.  in  diameter,  tapering  to  a  blunt  point  behind,  and  having  a 
kind  of  tubercle  at  the  end  of  the  cephalic  extremity.  Habitat,  the 
bronchi  of  the  Sheep,  Goat,  Dromedary  (Camel  in  India),  Eoe-buck, 
Fallow-deer,  Argali.  and  Gazelle. 


Fig.  305. — Strowjylm  filaria ;  natural         Fig.  306. — Stroitgylus  jilaria . — Ddafond. 
size. 

A,  anterior  extremity,  showing  the  cesopha- 

A,  male  ;  B,  female.  gus,  so-called  salivary  glands,  and  the  origin 

of  the  intestine  ;  B,  caudal  pouch  of  the  male  ; 

C,   ova  at  different   stages    of    development  ; 

magnified  120  diameters. 

2.  Strongylus  rufescens  (Leuck.,  Nematoidcum  ovis—puhnonale-- 
Diesing,  Psewlalim  ovis  pulmonalis  A.  Koch,  Strongylus  ovis  pidmonaUs 
Curtice— Figs.  306,  307,  308).— A  filiform  reddish-brown  worm  ;  mouth 
surrounded  by  three  papilhform  lips.  Male,  18  mm.  to  28  mm.;  caudal 
pouch  excised  behind,  and  shghtly  notched  on  each  side  in  front ; 
posterior  ribs  not  very  distinct,  the  middle  double,  the  anterior  cleft. 
Spiculae  arched  and  striped  transversely.  Female,  25  mm.  to  35  mm.  ; 
tail  terminating  in  a  blunt  point ;  vulva  situated  at  the  base  of  a  small 
pre-anal  eminence.  Oviparous;  ova  ellipsoid,  and  from  75 /x  to  120 /* 
long  by  15  /x  to  82  /x  broad.  Habitat,  the  bronchi  of  the  Sheep,  Goat, 
and  Roe-buck. 

3.  Strongylus   micrurus  (Mehlis— Fig.  309).— Body   filiform,  very 
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long,  and  tapering  at  the  extremities.  Head  rounded  and  not  winged ; 
mouth  round  and  nude.  Male,  4  cm.  long  ;  caudal  pouch  small,  entire, 
and  suspended  on  each  side  by  five  ribs,  the  posterior  of  which  is  tri- 
dented,  the  anterior  bipartite,  and  the  others  simple  ;  spiculae  short  and 
strong.  FcviaJc,  6  cm.  to  8  cm.  long,  with  a  short  sharp  tail;  vulva 
situated  towards  the  posterior  sixth  of  the  body.  Ovoviviparous. 
Habitat,  the  bronchi  of  bovine  animals,  the  Horse  (?),  and  the  Ass  (?). 

4.  Strongylus  pulmonaris  (Ercolani). — Length  1  cm.  to  4  cm. 
Mouth  surrounded  by  a  crown  of  small  subspherical  papillae.  Male, 
thicker  behind  than  in  front ;  the  caudal  pouch  semi-campanulated,  and 
sustained  by  seven  ribs.  Female  has  very  thin,  oblique,  mucronated 
tail.     Ovoviviparous.     Habitat,  the  bronchi  of  Calves. 

5.  Strongylus  Arnfieldi  (Cobbold— Figs.  310,  311,  312).— Body  fili- 
form and  white.  Mouth  nude  and  orbicular.  Male,  28  mm.  to  36  tnm. 
long ;  caudal  pouch  short  and  faintly  lobulated,  anterior  ribs  being 
bifid- — the  anterior  branch  a  little  shorter  than  the  posterior— the 
middle  ones  bifid,  the  branches  equally  long,  and  the  posterior  ribs 
thick,  bilobate  at  their  end,  and  widely  united  at  the  base.  Spiculae 
slightly  arched,  reticulated,  from  200  n  to  240  /x  long,  and  accompanied 
by  an  accessory  short  piece  of  a  pale-yellow  tint.  Female,  45  mm.  to 
55  mm.  long — 90  mm.  according  to  Cobbold — with  a  short,  shghtly 
curved  tail  terminating  in  a  blunt  point.  Vulva  non-salient,  situated 
at  the  anterior  three-fifths  of  the  body.  Ova  80  /z  to  100  /x  long,  and 
50  ft  to  60  jM  broad.  Ovoviviparous.  Embryos  400  /i  to  490  /x  long  by 
14  /M  to  28  /x  broad,  and  provided  with  a  small,  thin,  and  transparent 
caudal  appendage.  Habitat,  the  bronchi  of  the  Horse  and  Ass 
(Eailliet). 

6.  Strongylus  paradoxus  (MehUs,  St.  elomjaim  Duj. — Fig.  313).— 
Body  relatively  short,  and  white  or  brown.  Mouth  encircled  by  six 
lips,  the  two  lateral  being  the  largest.  Male,  16  mm.  to  25  mm.  long; 
caudal  pouch  deeply  bilobate,  each  lobe  being  sustained  by  five  ribs. 
SpiculaB  slender  and  very  long.  Female,  20  mm.  to  40  mm.  long,  with 
curved  and  mucronated  tail ;  vulva  situated  on  a  pre-anal  eminence. 
Oviparous  and  ovoviviparous.  Habitat,  the  bronchi  of  the  Pig  and  Wild 
Boar,  and  also  of  the  Sheep,  according  to  Koch. 

7.  Strongylus  commutatus  (Diesing). — Head  rounded.  Mouth  with 
three  very  small  papillaj  around  it.  Male,  18  mm.  to  30  mm.  long ; 
caudal  pouch  cordiform,  and  sustained  on  each  side  by  five  short  ribs. 
Female,  28  mm.  to  32  mm.  long,  and  having  a  conical  tail ;  vulva 
situated  immediately  in  front  of  the  anus.  Habitat,  the  bronchi  of 
Hares  and  wild  Rabbits ;  rarely  seen  in  the  domesticated  Eabbit. 

8.  Strongylus  pusillus  (V.  Milller). — Body  fihform.  Mouth  nude 
and  without  papilke.  il/rt/c,  4-9  mm.  long;  caudal  pouch  short  and 
slightly  festooned,  its  anterior  ribs  being  bifid,  the  posterior  divided, 
and  the  others  simple  ;  spiculie  long  and  slender.  Female,  9-6  mm.  to 
9-9  mm.  long,  with  a  short  tail  terminating  in  a  blunt  point.  Vulva 
non-salient,  and  situated  a  little  in  front  of  the  anus.  Ova  globular, 
and  from  50  /x  to  70  //  in  diameter.  Oviparous.  Embryos  270  yu,  to 
350  ji  long  by  17  /x  to  23  //  broad,  and  provided  with  a  small,  thin, 
transparent  caudal  appendage  (Fig.  310).  Habitat,  the  bronchi  of  the 
Cat. 
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1.  Verminous  Broncho-pneumonia  of  the  Sheep  and  Goat.^ 

Strongylosis  of  the  air-passages  is  frequent  in  the  smaller  Kuminants, 
especially  the  Sheep,  and  it  is  manifested  at  one  time  in  the  form  of 
bronchitis,  another  time  in  that  of  pneumonia,  and  at  another  time 


Fig.  307. — Stronr/ylus  rufe-scens. 


i'lG.  308. — StrojKjylaa  rn,fe>icens. 


Caudal  extremity  of  the  male ;  magnified         A,    male   and   female  ;   natural  size.      B, 
100  diameters. — Railliet.  caudal  extremity  of  the  female;   magnified 

50  diameters. — Railliet. 

again — and  that  oftenest — as  broncho-pneumonia.  These  forms  of 
disease  are  subordinate  to  the  zoological  species  of  worms  causing 
them,  and  to  the  more  or  less  superficial  or  remote  habitat  of  these 

^  Daubenton.  Instrnctions  j^our  les  Bergcrs,  3rd  edition,  Paris,  year  X.,  p.  269.  — 
Waldinger.  Abhandlung  iiher  die  Warmer  in  der  Luncjen  imd  der  Leber  der  Schaafe, 
Vienna,  1818.  —  Peterka.  Dar-stelhmg  d.  Dreh-Horn  u.  Lwh/enwicrmkrankheit  der 
Schaafe,  Prague,  1826.  —  Sandie  and  Padley.  On  Entozoa  in  the  Luni/s  of  a  Sheep, 
Annals  of  Nat.  History  (2),  IV.,  1849,  p.  102.  —  Reynal.  Art.  Bronchite  Vermineuxe, 
Nouv.  Diet.  Prat,  de  Med.,  de  Chir.  et  d'Hyg.  Veterinaires,  II.,  1856.  — Leuckart. 
h'ntwickehmgsyeschichte  der  Nemaloden,  Archiv.  d.  Ver.  f.  Gemeinschaftl.  Arbeiten 
ziir  riirderung  d.  Wissensch.  Heilkunde,  Leipzig,  1865,  p.  200.  —  Colin.  Sur  le  Mode 
de  Contagion  desMalad.  Vermin,  des  Voles  Besjnratoires  .  .  .  Bull.  Acad,  de  Medecine, 
XXXI.,  1866,  p.  874.  —  Bollinger.  Zur  Kenntnisn  des  Desquamatlcen  nnd  Kdsigeu 
Pneumonie,  Archiv.  f.  Experim.  Path.  u.  Pharmacologie,  I.,  1873,  p.  376.  —  Bugnion. 
Sur  la  Pneumonie  Vermineuse  des  Animaux  Uomesliques,  Comp.  Rend,  de  la  Reunion 
de  la  Soc.  Helvetique  k  Andermatt,  1875.  —  Chardin.  La  Cachexie  Agneiise  et  la 
Bronchite  Vermineuse  dans  le  Cercle  d' Orliansville,  Rec.  de  Mem.  Sur.  I'Hyg.  et  la 
M^d.  Veter.  Militaire  (2),  III.,  1876,  p.  277.  —  Garnet.  Epizootie  de  Bronchite  Ver- 
mineuse, Arch.  Veterinaire,  1878,  p.  121.  —  Megnin.  Sur  la  Pneumonie  Vermineuse 
des  Moutons  d'A/ri>jue,  Bull.  Soc.  Centr.  de  Med.  Veterinaire  (Rec.  de  Med.  Veteri- 
naire), 1878,  pp.  634,  1174.  —  Lydtin.  Die  Lungenimrmknotenkrankhcit  der  Schafe, 
Thieriirztl.  Mittheilungen,  XV.,  ISSO,  pp.  33,  68,  69.  —  A.  Koch.  Die  Nemaloden  der 
Schaflunge,  Revue  f.  Thierheilkunde,  1883.  —  Railliet.     Sur  le  ver  qui  Determine  la 
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entozoa.  This  disease — which  appears  to  have  been  first  observed  in 
1768 — and  then  in  epizootic  form — by  Daubentou,  in  the  flocks  of 
Sheep  at  Bourgogne,  has  often  ravaged  the  various  countries  in  Europe, 
and  has  formed  the  subject  of  numerous  memoirs. 

Symptoms. — Bronchial  and  pulmonary  strongylosis  often  co-exist  in 
the  same  Sheep,  so  that  it  is  difficult  to  decide  as  to  the  part  each  plays 
in  the  evolution  of  the  symptoms  that  mark  the  disease.  But  pul- 
monary strongylosis  leaves  the  animals  it  attacks  more  indifferent, 
while  the  manifestations  of  parasitic  broncho-pneumonia  are  usually 
due  to  the  bronchial  strongle.  Otherwise,  the  symptoms  of  this  malady 
vary  much  in  their  intensity,  and  not  unfrequently  lesions  are  found  at 
the  autopsy  of  animals  which  during  life  appeared  to  be  in  good 
health.  What  often  causes  the  affection  to  remain  unperceived,  is  the 
fact  of  its  often  coinciding  with  distomatosis,  which  alone  attracts 
attention.  But,  generally,  broncho-pneumonia,  or  at  least  verminous 
bronchitis,  may  be  recognised  by  a  distinct  group  of  symptoms. 

Strongylosis  of  the  air-passages  of  Sheep  appears  at  all  seasons ;  but 
it  is  more  particularly  observed  from  the  month  of  March,  until 
September  or  October.  In  its  bronchial  form  it  attacks  young  animals 
— Lambs  and  year-olds — by  preference,  while  verminous  pneumonia  is 
more  often  developed  in  adults. 

At  the  commencement  of  the  attack,  the  symptoms  are  slight  and 
fugitive ;  but  they  become  more  marked  as  the  bronchi  are  invaded. 
The  affected  animal  manifests  all  the  signs  of  a  violent  bronchial 
catarrh — painful,  difficult  dyspnoeic  respiration  ;  a  strong,  plaintive, 
painful  and  convulsive  cough  coming  on  in  fits,  chiefly  during  move- 
ment, and  producing  a  degree  of  suffocation  that  leaves  the  animal 
prostrate.  There  is  a  thick  and  abundant  discharge  from  the  nostrils, 
and  masses  of  mucus  are  often  expelled  during  the  attacks  of  coughing ; 
in  these  matters,  numerous  Strongles  and  embryos  are  usually  found. 
These  symptoms  become  more  acute,  and  notwithstanding  that  the 
appetite  is  preserved,  the  Sheep  lose  condition,  fall  into  a  state  of  con- 
sumption and  anaemia — recognisable  by  the  pallor  of  the  skin  and 
visible  mucous  membranes,  and  dryness  of  the  wool ;  diminution  of  the 
respiration  is  the  essential  cause  of  this.  Death  occurs  from  cachexia 
or  asphyxia  at  the  end  of  two,  three  or  four  months — according  to  the 


Pneumonie  Vennineusp  du  Mouton  en  France,  Bull.  Soc.  Centr.  de  Med.  Veterinuire, 
1884,  p.  157.  —  Laulanie.  Sar  Qucltjuex  Affections  Paratiitairea  du  Poumo)i,  Archiv 
de  Physiologic  (3),  IV.,  1884,  p.  519.  —  Vaii  Tright.  Eine  Pseiido-Tuherculose  Form 
(If'T  Luufienwarmkrankheit  beini  Hchaf  %md  Kind,  Deutsche  Zeitschr.  f.  Thiermedicin, 
X.,  1884,  p.  371.  —  Motz.  Nematodtn-Tnherctdose  der  Zieye,  llepert.  d.  Thierheil- 
kunde,  1885.  —  Bewley.  On  (he  Changes  produced  in  the  Lnn;/.f  of  Hheep  by  a  Parasite 
Worm  .  .  .  Journal  of  Anatomy  and  Physiology,  Normal  and  Pathological,  1887,  p.  374. 
—  Railliet.  Sur  le  Stromjle  qui  Determine  la  Pneumonie  Vermineuse  du  Mouton  eu 
Alfftrie,  Bull.  Soc.  Centr.  de  Med.  Veterinaire,  1888,  p.  99.  —  Idem,  liech.  sur  la 
Resistance  Vitale  des  Emhryons  des  Strangles  des  Voies  Respiratoires.  Ibid.,  1889, 
pp.  134,  173.  —  Curtice.     The  Animal  Parasites  of  Sheep,  Washington,  1890,  p.  186. 
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strength  of  the  animals  and  the  care  they  receive.  When  the  symptoms 
are  very  well  marked,  recovery  can  scarcely  be  looked  for  unless  the 
worms  are  in  small  number,  and  the  animal  is  sufficiently  vigorous  to 
expectorate.  The  disease  is  most  intense  in  the  autumn,  and  if  it  does 
not  cause  death,  it  becomes  attenuated  in  winter,  and  usually  disappears 
in  the  spring,  unless  there  is  new  infestation. 

Prognosis. — The  verminous  broncho-pneumonia  of  Sheep  may 
remain  unperceived — so  slight  are  the  signs  by  which  it  might  be 
manifested — and  its  existence  be  only  revealed  in  the  abbatoir.  But 
when  it  is  betrayed  by  the  array  of  symptoms  just  enumerated,  it  is 
always  a  serious  affection — usually  fatal — and  one  which,  in  any  case, 
much  depreciates  animals  in  value. 
And  what  renders  it  still  more 
serious,  is  the  circumstance  that 
it  is  often  present  in  an  epizootic — 
and  even  an  enzootic — form,  causing 
great  damage  to  Sheep-rearing. 

Pathological  Anatomy.— At  the 
autopsy,  the  lesions  of  asphyxia  and 
cachexia  are  noted — general  ema- 
ciation, scanty  and  watery  blood, 
serous  effusions  into  the  peritoneal, 
pleural,  and  pericardial  sacs,  and  gene- 
rally numerous  Flukes  in  the  liver. 
But  there  are  always  pulmonary 
lesions  directly  due  to  the  presence 
of  Strongles,  which  may  belong  to 
three  distinct  species  —  Strongylns 
filaria,  Strongylns  rufescens,  and 
Strongijlus  paradoxus  (seep.  581). ^ 

The  Strongylns  filaria  and  St. 
rufescens  are  the  most   widespread. 

The  St.  paradoxus — which  is  considered  as  specially  belonging  to  the 
Pig  and  Wild  Boar — has  been  found  at  Vienna,  by  Koch,  in  the 
verminous  bronchitis  of  the  Sheep,  in  which  it  played  the  part  of  the 
Strongylns  filaria  ;  but  as  it  is  only  exceptionally  encountered,  we  will 
limit  ourselves  to  studying  the  effects  of  the  .S7.  filaria  and  St.  rufescens. 

1  We  ought  to  mention  here,  the  finding  by  Ebertz  of  very  lively  Nematodes  in  the 
lungs  of  a  year-old  Sheep,  and  which— according  to  Leuckart — were  the  larvae  of  a 
Strongle  or  Filaria.  A  little  smaller  than  the  muscular  Trichinae,  and  not  striped  trans- 
versely, they  resembled  these  before  their  encystment.  The  lungs  were  somewhat  more 
serous  than  in  health,  and  rough  and  dull  on  the  surface.  The  worms  were  also  met 
with  in  the  muscles  and  kidneys.  The  Sheep  had  presented  signs  of  debility,  paresis  of 
the  limbs,  muscular  tremblings,  frequent  falls,  anamia.  and  paroxysms  of  coughing 
(Archiv  f.  Wiss.  u.  Prakt.  Thierheilkunde,  XIII.,  1SS7,  p.  232).  Leuckart— to  whom 
these  parasites  were  submitted — has  declared  he  had  only  once  before  seen  such  a  worm  ; 
it  had  been  obtained  from  the  lymphatic  glands  of  an  Ox  affected  with  melanosis.  He 
has  represented  it  (I'ig.  2S5)  in  his  treatise  (Die  Memchlichen  Parasiten,  Vol.  II.). 


Fig.  309. — Ova  and  embryos  of  the 
Strongylns  rufescens;  magnified  150 
diameters.  — Railliet. 

A,  B,  ova  in  process  of  segmentation; 
C,  ovum  containing  an  embrj'o;  D,  free 
embryo. 
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These  two  parasites — which  often  co-exist  in  the  same  individual — do 
not  comport  themselves  in  the  same  way,  the  first  living  in  the  bronchi 
and  giving  rise  to  bronchitis ;  and  the  second  partly  operating  in  the 
pulmonary  vesicles,  and  causing  pneumonia. 

In  Verminous  bronchitis,  the  bronchi  are  sinuous,  and  offer  sacciform 
dilatations — which  are  sometimes  considerable — in  which  bundles  of 
worms  are  found  interlaced,  and  mixed  with  more  or  less  purulent 
mucus.  A  microscopical  examination  of  this  mucus  shows  numerous 
embryos  moving  about  in  every  direction.  The  plugs  of  worms  and 
mucus  penetrate  the  bronchioles,  and  ascend  into  the  trachea,  partially 
obstructing  their  lumen.  There  are  often  inflammatory  streaks  on  the 
surface  of  the  bronchial  mucous  membrane,  and  in  the  vicinity  of  the 
bronchial  dilatations  the  pulmonary  tissue  is  compressed,  obliterated, 
and  pale.  The  lungs  have  often  contracted  local  adhesions  by  their 
serous  covering. 

Verminous  jpneumonia  often  accompanies  parasitic  bronchitis,  and  is 
due  to  the  StrongyliLS  nifescens,  which,  in  the  adult  state,  is  met  with 
in  various  degrees  in  the  bronchi.  It  may  wander  as  far  as  their 
ultimate  ramifications,  by  stretching  itself  out,  as  it  were,  and  fix  itself 
in  the  pulmonary  parenchyma  ;  then  we  find  one  or  more  individuals 
in  the  form  of  very  fine  twisted  filaments,  and  it  is  in  this  condition 
that  Koch  has  described  it  as  a  distinct  species,  under  the  name  of 
Pseudalis  oris  imlmonalis.  Eailliet  has  demonstrated  that  it  is  nothing 
more  than  a  form  of  Strongylus  nifescens. 

Verminous  pneumonia  caused  by  the  St.  rufesceus — either  in  the 
adult  condition  or  as  ova  or  embryos — may  present  itself  in  the  three 
forms  distinguished  by  Bugnion  :  1.  A  lobular  pneumonia  produced  by 
the  adult  Strongles  arrested  in  the  bronchi ;  2.  A  diffuse  pneumonia, 
due  to  ova  and  embryos  disseminated  by  thousands  in  the  parenchyma, 
and  which  realizes  what  Bollinger  has  termed  '  exudative  pneumonia  ' ; 
3.  A  nodular  or  2^seudo-tuberculo2is  pneumonia,  in  which  the  ova  and 
embryos  occupy  circumscribed  points  in  the  parenchyma — this  is  the 
most  frequent  form. 

This  nodular  pneumonia  is  constituted  by  distinct  centres  apparently 
tuberculous,  the  size  of  a  millet-seed  to  that  of  a  pea,  of  a  grayish- 
yellow  colour  and  semi-transparent,  or  of  a  more  or  less  intense  dark- 
red  hue,  according  to  their  age  and  the  acuteness  of  the  inflammatory 
phenomena.  The  consistence  of  the  dark-red  nodules  is  not  so  great  as 
in  those  of  a  yellow  colour,  and  in  the  latter  it  diminishes  from  the 
centre  to  the  periphery.  Generally,  in  all  except  the  oldest  they  adhere 
to  the  surrounding  tissue,  from  which  it  is  impossible  to  enucleate  them. 
All  these  centres  may  assume  a  caseous  character,  and  even  undergo 
calcareous  infiltration.  The  majority  occupy  the  periphery  of  the 
lungs,  and  particularly  the  borders,  while  many  lie  immediately  beneath 
the  visceral  pleura. 
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These  nodules  owe  their  production  to  the  ova  that  the  females  of 
St.  riifesceiis  deposit  in  the  pulmonary  alveoli,  where  they  pass  through 
all  the  phases  of  their  development.  The  result  of  this  deposition  is  a 
series  of  special  inflammatory  phenomena — the  walls  of  the  invaded 
alveoli  undergoing  an  abundant  infiltration  of  embryonic  elements,  and 
so  acquiring  a  very  great  thickness,  the  infiltration  extending  some 
distance  beyond  the  spot.  This  change  appears  as  a  network,  each 
mesh  of  which  contains  an  ovum  in  one  or  other  stage  of  development. 
The  epithelium  in  these  inflammatory  formations  is  almost  null,  except 
in  those  exceptional  instances  in  which  the  ovum  has  not  quite  filled 
the  alveolus,  and  the  space  left  free  is  then  filled  with  epithelioid  cells 
(Laulanie).  After  the  ova  are  hatched,  the  embryos  set  free  engender 
a  much  greater  amount  of  irritation,  which  leads  to  the  production  of  a 
miliary  pneumonia,  that  may  present  itself  in  all  its  forms,  from 
htemorrhagic  to  purulent.  We  cannot,  therefore,  assimilate  this 
affection  with  tuberculosis,  as  Colin  imagined,  nor  retain  the  designation 
of  Verminous  ijlitliisis  which  is  often  given  to  this  affection,  and  which 
is  not  justified,  either  by  the  symptomatology  or  the  pathological 
anatomy  of  the  malady. 

The  scraping  of  sections  gives  a  foamy  fluid,  in  which  are  found  a 
large  number  of  ova  and  embryos — the  latter  measuring  300  /u.  to  400  /x 
long  by  16  /a  to  20  /x  broad ;  the  caudal  extremity  being  very  slender, 
and  terminating  in  a  short,  undulated,  fine  point. 

Very  often  in  the  small  tumours  there  are  adult,  or  nearly  adult, 
worms  (Baillet,  Cohn,  Bewley,  etc.).  Bewley  has  remarked  that  the 
Strongles  are  coiled  up,  not  encysted,  in  the  centre  of  a  dense  portion 
that  surrounds  a  zone  of  radiating  epithelioid  cells,  themselves  sur- 
rounded by  a  zone  of  lymphoid  cells,  which  are  in  direct  contact 
with  the  healthy  parenchyma. 

Etiology,  Evolution. — Verminous  bronchitis  and  pneumonia  have 
analogous  conditions  of  expansion,  although  the  Strongylus  filaria  and 
St.  rufescens  have  not  the  same  mode  of  development. 

The  -S'^.  filaria  is  ovoviviparous,  but  the  embryos  directly  thrown  out 
by  the  females  into  the  bronchi  of  their  host  do  not  appear  to  develop 
there,  and  it  is  probable  they  require  to  be  expelled  from  the  animal 
in  order  to  pass  through  the  first  phases  of  their  existence.  Ejected 
with  the  bronchial  mucus,  they  may — if  they  fall  into  water — remain 
alive  for  several  months  (Baillet,  Colin),  provided  the  liquid  does  not 
undergo  putrefaction  because  of  the  organic  matters  suspended  in  it 
(Eailliet).  In  the  course  of  the  second  week  they  moult,  and  this 
brings  about  the  disappearance  of  the  cephalic  knob  with  which  they 
were  provided  ;  they  then  appear  more  attenuated  posteriorly,  and  have 
a  slight  greenish  tint.  It  would  even  appear  that  they  undergo  a 
second  moulting,  and  that  tlie  larvae  yet  retaining  their  envelope,  and 
in   a   manner   encapsuled,    may   resist   desiccation   for   a    long    time 
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(Leuckart,  Railliet) ;  Ercolani  went  so  far  as  to  say  that  he  had  seen 
them  become  revivified  on  coming  into  contact  with  water,  after  being 
dried  for  a  year.  This  will  explain  how  it  is  that  the  malady  may 
appear  in  Lambs  which  have  had  no  direct  contact  with  animals 
suffering  from  verminous  bronchitis,  and  also  how  it  may  continue,  as 
an  enzooty,  in  a  country.  It  is  very  probable  that  the  embryos  enter 
the  body  along  with  the  grass  of  damp  pastures,  and  the  water  the 
Sheep  drink  ;  and  this  view  is  in  accordance  with  the  older  notions  as 
to  the  etiology  of  the  malady,  which  testified  to  the  great  influence  of 
humidity  in  the  development  of  verminous  bronchitis.  It  is  chiefly  in 
the  springtime  and  summer  that  the  embryos  of  the  Strongylns  filaria 
are  disseminated  over  humid  pastures.  Leuckart  has  been  quite 
unsuccessful  in  infesting  Sheep  by  feeding  them  with  bronchial  mucus 
rich  in  embryos,  and  he  therefore  concludes,  from  this  result,  that  these 
embryos — as  well  as  those  of  all  the  Strongyles  of  the  air-passages — 
must  pass  their  first  phases  in  an  intermediate  host — an  insect  or 
mollusc  ;  but  this  hypothesis  is  not  based  on  any  element  capable  of 
demonstration.  (Cobbold  was  of  opinion  that  the  young  of  the 
Strongles  which  occasion  '  husk,'  undergo  their  primary  changes  of 
development  either  within  soft  mud  alone,  or  within  the  bodies  of 
larval  insects  and  minute  entomostracans  inhabiting  ponds,  ditches,  and 
running  streams.)  Nothing  is  known  as  to  the  course  followed  by  the 
embryos  of  the  Strongles  which  have  found  their  way  to  the  digestive 
organs,  in  reaching  the  interior  of  the  bronchi.  Ziirn  teaches— but 
without  any  assignable  reason — that  they  pass  from  the  stomach  into 
the  oesophagus,  reach  the  pharynx,  and  then  their  intrusion  into  the 
respiratory  organs  is  easy.  (Mofi"at  and  Grey  have  imagined  that  the 
young  worms  enter  the  nostrils  of  grazing  Sheep,  and  that  if  only  two  or 
three  can  crawl  thence  into  the  bronchi,  they  may  there  reproduce, 
ovoviviparously,  after  they  attain  the  adult  stage,  and  so  furnish  such 
a  progeny  as  to  cause  the  death  of  the  animal  in  time — the  embryos 
becoming  developed  while  they  are  encysted  in  the  parenchyma  of  the 
lungs,  to  penetrate  which  they  are  furnished  with  the  boring  apparatus 
already  described.) 

With  regard  to  the  origin  of  verminous  pneumonia,  this  occurs  in 
similar  telluric  conditions,  the  embryos  of  the  Strongj/lns  riifescens 
ejected  with  the  mucus  being  capable  of  living  a  long  time  in  a  moist 
medium  outside  the  animal  body ;  they  can  be  kept  alive  for  months 
in  water — Railliet  has  even  seen  them  resume  their  activity  after  three 
days'  complete  desiccation. 

Prophylaxis. — Our  ignorance  of  the  evolution  of  Stroncjylus  filaria 
and  St.  rufcsccns  renders  uncertain  any  prophylactic  measures  that  may 
be  recommended  against  the  verminous  bronchitis  of  Sheep.  As  young 
animals  are  more  susceptible  to  attack  than  older  ones,  it  is  advisable 
to  feed  the  Lambs  and  year-olds  in  the  folds  in  those  countries  in 
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which  the  malady  prevails  ;  or,  at  any  rate,  they  should  not  be  turned 
out  to  pasture  in  the  spring  and  commencement  of  summer,  when  the 
embryonal  progeniture  of  the  worms  are  distributed  over  the  meadows. 
They  may  be  driven  on  to  the  stubble-fields  until  feeding-time  in  the 
folds  an-ives.  But  if  circumstances  render  it  imperative  that  they  must 
be  grazed,  cai-e  should  be  taken  to  break  their  fast  in  the  morning  bv  a 
little  dry  forage  ;  and  some  clean  water  ought  to  be  allowed,  so  that 
they  will  not  require  to  drink  from  ponds  or  ditches,  by  which  they 
might  be  infested  by  the  larv^ae  these  contain. 

In  order  to  combat  a  surreptitious  infestation  and  destroy  the  em- 
bryos as  they  arrive  in  the  stomach,  substances  which  are  toxic  for  the 
larvae  are  placed  within  reach  of  the  Sheep  during  May,  June  and 
July — such  a  substance  is  culinary  salt.  Spinola  has  recommended 
bread  composed  as  follows  : 

Sea-.salt  .....  500  grammes. 

Stockholm  tar     .  .  .      1 

Wormwood  .  .  .       -of  each  1,000         ,, 

Tansy      .  .  .  .      j 

These  substances  are  pulverized  and  mixed  with  flour  and  water,  so 
as  to  form  a  firm  paste,  which  is  to  be  made  into  flat  cakes.  These, 
after  being  dried  in  the  air,  are  to  be  given  to  the  Sheep,  along  with 
scorched  oats. 

Ziirn  also  recommends  the  following  formula  : 

Wormwood  .  .  .        1    i    nnn 

Eoot  of  Calamus  a-omatku,  .  j  ^^^^^  grammes  of  each. 

Tansy     .  .  .  .  | 

Calcined  bones  .  .  .  -     500  „  „ 

Sulphate  of  iron  .  .  J 

These  substances  should  be  reduced  to  powder,  and  given  with 
scorched  oats,  in  the  proportion  of  12  to  15  grammes  to  each  Lamb. 

Prophylaxis  also  recognises  the  utility  of  drying  and  draining  damp 
pastures,  and  the  destruction  of  the  lungs  of  animals  killed  during  the 
course  of  the  malady. 

(For  the  prevention  of  this  disease  in  the  Calf,  it  has  been  recom- 
mended that  infected  land  should  be  dressed  with  crushed  rock-salt  in 
the  early  spring  months — 5  or  6  cwt.  to  the  acre ;  also  that  all  rough 
grasses  on  old-laid  grazing  pastures  should  be  mown  in  autumn  and 
converted  into  ensilage. 

In  seasons  when  the  malady  is  prevalent.  Lambs  should  not  be 
allowed  on  natural  pastures,  or  old  grass-lands  previously  fed  over  by 
Sheep,  but  if  possible  put  on  high  and  dry  grazing-gi-ounds.  It  is 
advisable  also  to  separate  the  diseased  from  those  still  healthy.  Care 
should  be  taken,  in  introducing  fresh  Sheep  among  a  flock,  that  they 
are  not  infested,  as  there  is  evidence  to  show  that  contamination  may 
take  place  in  this  way.  An  instance  is  recorded  in  which  a  Eam  was 
introduced  among  Ewes  in  the  autumn,  ar,d  fed  and  drank  with  them ; 
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the  animal  died  from  vei'miuous  bronchitis,  and  the  flock  subsequently 
suffered  seriously — contamination  having  taken  place,  it  was  supposed, 
from  the  water-troughs.^  Hay  from  infested  meadows  may  also  prove 
a  source  of  infestation.''^) 

Treatment. — Two  different  procedures  in  treatment  are  pursued. 
In  one,  substances  are  passed  into  the  digestive  canal,  which — being 
diffused  iu  the  blood — are  believed  to  be  capable  of  attacking  the 
worms  in  the  bronchial  tubes.  "With  this  view,  the  picrate  of  potass — 
•20  to  -40  gramme  per  head — is  given,  dissolved  in  thin  gruel  or  mu- 
cilage ;  creosote  ;  oil  of  turpentine ;  a  mixture  of  equal  parts  of  oil  of 
turpentine  and  tincture  of  camphor — a  teaspoonful  every  day  to  each 
Lamb  in  a  mucilaginous  fluid  ;  a  mixture  of  creosote— 120  grammes — 
spirits  of  wine — 500  grammes — and  water — 700  grammes  ;  an  ordinary 
spoonful  every  day  to  each  animal ;  or  creosote — 60  grammes — benzine 
— 300  grammes^water — 2  litres  :  an  ordinary  spoonful  given  every 
day  for  eight  days  to  each  Sheep.  Hall''  states  he  has  successfully 
employed  prussic  acid  in  ten-drop  doses,  morning  and  evening. 

But  experience  has  shown  that,  while  such  treatment  is  troublesome 
to  carry  out,  its  efficacy  cannot  be  relied  upon. 

Success  is  more  certain  with  fumigations,  as  they  penetrate  directly 
to  the  worms,  stupefy  them,  and  induce  fits  of  coughing  that  causes 
their  expulsion.  They  are  practised  iu  buildings  from  which  all  forage 
is  previously  removed,  and  which  are  well  closed.  Into  these  the 
diseased  are  introduced,  and  on  a  red-hot  shovel  are  placed  rags,  horns, 
feathers,  hair,  old  pieces  of  leather,  empyreumatic  oil,  tar,  juniper- 
berries,  asafoetida,  etc.  The  intensity,  duration,  and  number  of  these 
fumigations  are  graduated  as  the  Sheep  become  accustomed  to  them  ; 
at  first  once  a  day  may  suffice,  and  then  the  intensity  should  be 
moderate,  and  the  duration  about  ten  minutes ;  afterwards  two,  and 
finally  three,  may  be  given  during  the  day,  each  lasting  for  twenty 
minutes.  Kowalewsky  says  he  has  obtained  very  good  results  from 
similar  fumigations.*  Fumigations  with  chlorine,  sulphur,  and 
sulphuret  of  mercury  or  cinnabar,  have  been  recommended ;  but  they 
are  dangerous. 

(Stephen  recommends  as  follows  :  Put  about  forty  Lambs  at  a  time 
into  an  air-tight  house,  and  place  tar,  sulphur  and  turpentine  iu  a  pot 
of  burning  coals,  suspended  by  a  chain  from  the  ceiling,  and  brought 
as  near  to  the  heads  of  the  animals  as  possible  ;  the  fumes  are  to  be 
allowed  to  fill  the  house,  and  more  ingredients  are  added  as  required — 
the  Lambs  being  kept  in  the  place  for  twenty-five  minutes  each  time, 
and  the  process  to  be  repeated  on  three  occasions.) 

Tracheal   injections   in    the   verminous  bronchitis  of  Calves  are  of 

(1  Robertson.     The  Veterinary  Journal,  II.,  187(j,  p.  -'JOtJ.) 
(•-■  Ibid.,  p.  337.)  =•  Hall.     The  Veterinarian,  1808. 

*  Kowalewsky.  Archives  VtSt^rinaire  of  St.  Petersburg,  1887  ;  G^sterr,  Monatsschr. 
f.  ThierheUkunde,  1888,  p.  :J17. 
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great  utility  ;  but  for  a  flock  of  Sheep  they  would  be  troublesome  and 
difiicult  to  administer.  However,  Nieman  has  successfully  employed 
them  on  384  Sheep  belonging  to  several  small  owners.  He  used  a 
solution  of  2  parts  iodine  and  10  parts  iodide  of  potassium,  in  100  parts 
of  distilled  water.  This  fluid  was  mixed,  in  equal  parts,  with  oil  of 
turpentine,  and  made  into  an  emulsion  with  olive-oil ;  each  Sheep 
received  5  to  8  grammes  of  the  mixture,  and  the  number  of  injections 
varied  according  to  the  gravity  of  the  disease — from  2  to  3  at  two  days' 
interval.  The  worms  were  killed  and  expelled  during  the  paroxysms 
of  coughing,  and  the  bronchitis  was  modified. ^ 

The  medical  treatment  should  be  assisted  by  very  nourishing  food, 
and  by  bitter,  stimulating,  and  ferruginous  tonics,  which  arouse  the 
digestive  functions  and  allow  those  animals  which  are  least  exhausted 
to  reach  the  period  of  elimination  of  the  parasites. 

At  the  commencement  of  any  kind  of  treatment,  it  is  well  to  have 
an  examination  of  the  flock,  with  the  object  of  sending  the  worse 
cases  to  the  butcher. 

2.  Verminous  Bronchitis  of  Bovines. 

The  verminous  bronchitis  of  Calves  is  that  which  was  first  observed. 
Ruysch  had,  so  long  ago  as  1744,  noticed  worms  living  in  the  air- 
passages  of  these  animals  ;  but  Nicholls  was  the  first — in  1756 — to 
speak  of  a  disease  caused  by  these  entozoa,  and  which  prevailed  in  an 
epizootic  form  in  England.  Camper  also  alluded  to  a  similar  occur- 
rence in  1803.  Since  that  date  it  has  been  often  observed  and  de- 
scribed.'- 

Symptoms. — When  the  Strongles  are  not  numerous,  the  symptoms 
are  only  an  infrequent,  slight,  and  sonorous  cough  occurring  in  fits  ;  it 
becomes  gradually  stronger,  broken  and  husky,  and  at  last  comes  on  in 
long  paroxysms,  accompanied  by  dyspnoea  and  suffocation.  During 
these  attacks  the  respiration  is  hurried,  the  flanks  are  agitated,  the 
pulse  quickened,  and  the  conjunctivae  injected;  the  animal  elongates  its 
neck,  extends  the  head,  opens  its  mouth — the  tongue  protruding,  and 
saliva  flowing  from  the  commissures  of  the  lips.  During  the  most  violent 
paroxysms,  the  animal — asphyxiated — falls  prostrate  on  its  side,  with 
the  eyes  protruding  and  haggard,  the  mouth  gaping,  and  the  tongue 
pendulous.  These  fits  occur  several  times  during  the  day,  and  some- 
times the  animal  dies  in  one  of  them.     The  coughing  causes  the  expul- 

^  Nieman.  lievue  fiir  Thierheilkunde  und  Thierzuclit,  1887,  p.  79, 
-  Kuysch.  Thenaurm  anatoniicax,  VIII.,  No.  59,  p.  24.  Amsterdam,  1744  (quoted 
by  Davaine).  —  Nicholls.  Philosophical  Transactions,  XLIV.,  Part  I.,  p.  24G.  London, 
1756  (/(/em).  —  Camper.  (Euvres  d'Hist.  AaturcMe,  III.,  p.  190.  Pari-<,  1803.— 
Despallens.  Proces-Verbal  de  la  Seance  Publ.  tenue  a  I'Ecole  Veter.  de  Lyon,  1812, 
p.  15.  — Morier.  In  Msimoires  et  Observations  de  Gohier,  II.,  181(5,  p.  423.  —  Vi^ney. 
Mem.  de  la  Soc.  Veter.  du  Calvados,  1830.  p.  99.  —  Rej'nal.  Loc.  cit.  —  .lanne.  Ann. 
de  Med.  V^t^r.  Bruxelleu,  1855,  p.  653,  etc. 
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sion,  by  the  mouth  or  nasal  cavities,  of  mucus  that  may  be  streaked 
with  blood,  and  contains  single  worms  or  masses  of  them,  which  are 
readily  recognised,  more  particularly  by  their  movements  when  they 
are  put  into  tepid  water. 

When  the  disease  progresses  slowly,  the  symptoms  are  milder,  but 
there  is  also  a  great  alteration  in  nutrition — emaciation,  pallor  of  the 
mucous  membranes,  sunken  eyes,  debility,  dull  and  staring  coat,  then 
partial  depilations,  phthiriasis,  gradual  loss  of  appetite,  irregular 
rumination,  diarrhoBa,  haemoptysis,  foetid  breath,  and,  finally,  fatal 
marasmus. 

The  duration  of  the  malady  varies  with  its  intensity.  Death — which 
is  generally  brought  about  by  asphyxia  or  extreme  cachexia — may  also 
be  due  to  an  intercurrent  pneumonia  or  pulmonary  haemorrhage;  it  may 
take  place  in  three,  four,  or  five  months.  Morier  has  seen  some  animals 
live  for  a  year. 

The  diagnosis  is  based  on  the  character  of  the  paroxysms  of  coughing, 
and  more  especially  on  the  presence  of  Strongles  in  the  expectorated 
matters.  Adult  worms  may  not  be  present,  but  their  embryos  are 
always  to  be  found,  and  a  microscopical  examination  will  reveal  their 
existence.  It  often  happens  at  the  commencement  of  the  malady,  that 
the  animals  swallow  their  expectorations  as  soon  as  these  arrive  in  the 
pharynx  ;  so  that  an  examination  cannot  be  made.  "When  this  is  the 
case,  the  animal  should  be  compelled  to  cough,  then  the  tongue  is  seized 
by  one  hand,  while  the  other  extracts  from  the  back  of  the  mouth  some 
of  the  mucus  thrown  up  from  the  bronchi. 

Verminous  bronchitis  has  often  been  mistaken  for  contagious  pleuro- 
pneumonia— an  error  which  might  have  grave  consequences,  and  which 
an  autopsy  only  could  rectify.  This  mistake  might  be  averted  if  it  is 
remembered  that  in  verminous  bronchitis  the  respiratory  murmur  is 
heard  throughout  the  chest,  amid  mucus  rattles,  and  that  there  never 
is  a  bloAving  sound.  Percussion  gives  a  resonant,  though  diminished, 
sound  over  all  the  thoracic  parietes. 

But  it  must  be  insisted  upon,  that  the  presence  of  the  Strongles  and 
their  embryos  in  the  expectorations  is  the  criterium  of  the  disease. 

The  2)rognosis  is  usually  serious,  especially  when  the  malady  has  not 
been  recognised ;  and  the  gravity  wall  vary,  not  only  with  its  intensity, 
but  also  with  the  general  condition  of  the  animal  and  the  intercurrent 
complications. 

Pathological  Anatomy.— The  lesions  are  analogous  to  those  of  the 
verminous  bronchitis  of  the  Sheep.  The  inflammation  of  the  bronchial 
mucous  membrane  is  usually  more  intense ;  there  is  nearly  always 
general  pulmonary  emphysema,  with  secondary  lolmlar  pneumonia. 
Van  Tright  has  described,  in  the  Ox,  a  form  of  pseudo-tuberculosis 
analogous  to  that  observed  in  the  Sheep.  The  worms,  which  were  found 
in  more  or  less  voluminous  bundles  from  the  last  divisions  of  the  bronchi 
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Fig.  ■ilO.—S'tronijyhis  7nic7-uru^. 

A,  male  and  female;  natural  size;  B, 
caudal  extremity  of  the  male  ;  magnified 
100  diameters.— Railliet. 


to  the  upper  part  of  the  trachea,  belonged  to  the  Strongylus  micriirus- 
(see  p.  581) ;  the  name  of  Strongylus  pulmonaris  has  been  given  by 
Ercolani  to  different  worms  he 
found  in  large  numbers  in  the 
bronchi  of  a  Calf.  Prange  had 
sent  him  the  identical  worm  from 
France,  which  he  had  also  met 
with  in  a  Calf. 

Etiology,  Evolution.  —  Like 
the  Strongylus  filaria  of  the 
Sheep,  the  St.  micrurus  is  ovovi- 
viparous ;  and  though  its  develop- 
ment has  not  been  much  investi- 
gated, yet  we  may  probably  apply 
to  it  the  knowledge  we  have  ob- 
tained with  regard  to  the  .S7. 
filaria — the  embryos  can  only 
become  developed  after  they  have 
left  their  first  host,  and  nothing 
is  known  as  to  the  phases  they 
assume  before  their  immigration 

into  a  new  individual.  However  this  may  be,  experience  has  shown — 
as  for  the  .S7.  filaria  of  the  Sheep — the  influence  of  humidity  on  the  ap- 
pearance of  the  disease  in  the  bovine  species ;  and  it  would  appear  to 
estabhsh  the  fact  that  affected  animals  may  be  contagious  to  those  which 
are  healthy  (Vigney,  Delafond,  Janne) — though  ohis  requires  scientific 
confirmation.  It  may  be  noted  as  remarkable,  that  adult  animals 
are  rarely  attacked,  and  that  Calves  almost  alone  pay  their  tribute  to 
the  affection,  which  most  frequently  appears  in  an  epizootic  form. 

Prophylaxis. — This  is  the  same  as  for  the  verminous  bronchitis  of 
the  Sbeep  (see  p.  588). 

Treatment. — The  same  medicaments  have  been  employed  in  treating 
this  malady  in  Calves  as  in  that  of  Sheep,  and  no  better  results  have 
been  obtained.  Numan^  and  Janne  have,  however,  been  successful  with 
asafoetida  (30  grammes),  Chabert's  empyreumatic  oil  (60  gi-ammes),  and 
a  mucilaginous  decoction  (500  grammes) — a  spoonful  of  this  mixture 
being  given  in  a  half-litre  of  milk,  and  the  treatment  continued  for  about 
a  month. 

The  results  are  less  uncertain  if  the  worms  lodged  in  the  bronchial 
tubes  are  directly  acted  upon,  either  by  means  of  injections  of  the  same 
kind  as  those  employed  for  Sheep,  or  fluid  medicaments  introduced 
directly  into  the  bronchi. 

Eead  says  he  has  cured  Calves  worn  down  almost  to  skeletons  by 

1  Xuman.  Vee  Artsenjkundig  Magazyn,  1845  ;  Rec.  de  Med.  Veterinaire,  1846, 
p.  951. 

38 


594  TUKATISi:    ON    I'AUASITIC    DISEASES. 

verminous  bronchitis,  by  the  following  procedure :  The  head  of  the 
Calf  is  slightly  elevated,  and  about  two  drachms  of  ether,  chloroform, 
oil  of  turpentine,  or  rectified  oil  of  amber — single  or  combined — are 
poured  into  each  nostril,  and  allowed  to  vaporize  there;  it  will  then,  by 
the  respiration,  be  carried  into  the  air-passages,  and  thus  destroy  the 
filarise.  In  some  cases  it  must  be  repeated  two  or  three  times,  Init 
once  has  frequently  the  desired  effect.* 

The  method  of  treatment  by  inter-tracheal  injection,  introduced  by 
Levi  of  Pisa,  has  yielded  very  satisfactory  results.-  Levi  has  been 
completely  successful  with  a  Sheep.  Jlloire  has  employed  it  in  16  Calves 
affected  with  the  disease,  and  all  were  cured.  He  used  the  following 
mixture  : 

Black  poppy  oil  .  .  .  .  .  .100  parts 

Oil  of  turpentine  .....    100     „ 

Carbolic  acid       .  .  .  .  .  .        2     „ 

Purified  cade  oil  .  .  .  .  .       2     „ 

Each  Calf  received  10  grammes  of  this  mixture  daily  for  three  days. 

The  injection,  which  should  be  given  slowly,  is  followed  by  a  fit  of 
coughing,  and  the  expired  air  has  the  odour  of  turpentine.  This  treat- 
ment has  also  been  successful  at  Milan.  Similar  favourable  results  have 
followed  Hutton's  treatment  of  8  Calves,  some  of  which  were  in  the 
last  stage  of  verminous  bronchitis.  He  employed  a  mixture  of  oil  of 
turpentine,  tincture  of  opium,  pure  carbolic  acid,  and  water— the  oil  of 
turpentine  forming  one-half  of  the  mixture.  The  dose  was  half  an 
ounce,  and  in  the  serious  cases  this  was  given  every  day  for  three  days, 
and  in  other  cases  every  second  or  third  day.  Kriwouogow  has  like- 
wise cured  22  Calves,  by  giving  each  of  them  two  tracheal  injections  of 
8  grammes  of  the  following  mixture :  Essence  of  cloves  and  oil  of 
turpentine,  360  parts  of  each  ;  carbolic  acid  and  olive-oil,  30  pai'ts  of 
each. 

(Williams  speaks  highly  of  the  administration  of  prussic  acid.  Pen- 
hale  gives — by  iutra-tracheal  injection,  and  slowly — oil  of  turpentine 
2  drachms,  carbolic  acid  20  minims,  and  chloroform  half  a  drachm.) 

3.  Vekminouh  Bronchitis  of  thj-:  Camel. 

Helminthologists  have  for  a  long  time  known  of  the  presence  of 
the  Strontjijius  filaria  in  the  bronchi  of  the  Camel  and  Dromedary. 
Piot^  has  reported  that  this  helminth  may  cause  an  epizootic  verminous 
bronchitis. 

The  first  symptom  is  sneezing,  which  is  repeated  in  short  fits,  with 

'  Read.     The  Veterinarian,  1848,  p.  004  (The  Farmer's  Magazine,  1840). 

-  Levi.  Manuel  Pratiq^te  des  Injeclio»>i  Trachmles,  Pisa,  1883,  p.  258.  —  Eloire. 
Ikill.  de  la  Hoc.  Centr.  de  Med.  Veterinaire,  1883,  p.  442.  —  Hutton.  The  Veterinary 
.Timrnal,  1885,  p.  39.  —  K.  Scuola.  Sup.  di  Med.  Veter.  di  Milano,  Annuario  per 
1886-87.  —  Kriwonog(jw.  Archives  Veter.  de  Saint-Petersbourg,  1889 ;  CEsterr. 
Monatssch.,  f.  Thierheilkunde,  1889,  p.  354. 

•*  Plot.  La  Bronchite  Vermineuse  Epr.oot'K/ue  du  Chameau.  A  Coniniuiiication  to 
the  Egyptian  Institute.     Cairo,  1891. 
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sighing  in  the  intervals,  and  at  each  sigh  the  larj'nx  is  much  projected 
forward ;  at  the  end  of  expiration,  which  is  accompanied  by  a  gurghng 
laryngeal  sound,  the  head  and  neck  are  protruded.  Respiration  is 
buccal  and  nasal,  the  air  often  distending  the  cheeks  and  parotideal 
region,  and  is  swallowed  with  a  noise  like  hiccough.  There  is  at  first 
a  serous,  then  a  mucus  discharge  from  the  nostrils,  which  becomes 
foamy,  tinged  with  blood,  and  profuse ;  it  is  sometimes  accompanied 
by  epistaxis,  and  contains  numerous  embryos.  There  is  at  first  excite- 
ment, then  sluggishness,  cachexia,  inappetence,  constipation,  tympa- 
nitis, feebler  thoracic  resonance,  and  mucus  rales  and  blowing  sounds. 
Nearly  all  those  attacked  are  affected  with 
labial  pruritus,  which  causes  them  to  rub  their 
upper  lip  and  nose  until  these  are  excoriated. 

The  disease  continues  for  12  to  15  days, 
sometimes  a  month,  and  then  terminates  by 
death  or  recovery. 

At  the  autopsy,  lesions  of  bronchitis,  and 
even  of  pneumonia  and  pleurisy,  are  found. 

Plot  has  successfully  employed  fumigations 
of  tar,  and  more  especially  tracheal  injec- 
tions of  a  preparation  composed  of  oil  of 
turpentine  10  grammes,  ether  10  grammes, 
tincture  of  opium  -50  gramme,  and  1  per  cent, 
carbolized  water  20  grammes. 

4.  Verminous  Bronchitis  of  Equines.^ 

The  bronchial  Strongylosis  of  Equines  ap- 
pears to  have  been  seldom  seen.  Morier  has 
observed  it  in  Horses  of  all  ages  in  Swit- 
zerland, where  it  prevailed  at  the  same  time 
iimong  Calves  from  six  months  to  two  years 
old.  Eichler  collected  from  the  bronchi  of  a 
Horse  at  Berlin,  worms  which  Diesing 
classed  with  the  Stwngi/lus  micrnrus ;  and 
Gurlt  attached  to  that  species  Nematodes 
from  the  bronchi  of  the  Horse  and  Ass.  Cob- 
bold  has  demonstrated  that  the  Strongyles 
of  the  bronchi  of  the  Ass  form  a  separate 
species — the   Str.  Arnfieldi  (see  p.  582),  and 

Eailliet  has  recognised  that  those  of  the  Horse  belong  to  the  same 
species,  and  completes  their  description.  This  rare  form  of  Strongylosis 
appears  to  manifest  itself  by  symptoms  analogous  to  those  of  verminous 
bronchitis  in  the  other  species,  is  accompanied  by  similar  lesions,  and 
is  developed  in  the  same  etiological  conditions. 

Railliet  has  remarked  that  the  larvai  of  the  Sir.  Arnfieldi  do  not  at 
all  withstand  desiccation,  and  do  not  live  more  than  eight  days  in  pure 
water.  They  can,  therefore,  only  pursue  their  evolution  if  they  arrive 
quickly  into  a  suitable  medium ;  and  this  will  explain  the  rarity  of 
bronchial  Strongylosis  in  the  Horse. 


Fig.  311. — Caudal  extn 
of  the  male  Slronijylus 
Arnfieldi;  m.agnified  100 
diameters. — Railliet. 


1  Morier.  In  Mem.  et  Ob.serv.  sur  la  Chir.  et  la  Med.  V^ter.  de  Gohier,  II.,  181tj, 
p.  423.  — Eichler,  Gurlt,  quoted  by  Diesing.  Systema  helm'mthnm,  II.,  1851,  317.  — 
Cobbold.  The  Veterinarian,  1884.  —  Railliet.  Comp.  Rend.  Soc.  de  Biologie  (9),  III., 
1891,  p.  105.— (Good  ill.     The  Veterinary  Journal,  December,  1891.) 
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An  agamous  Sclerostome  has  been  found  by  Morot  in  a  pulmonary 
vessel  of  a  Hoi-se  (Railliet). 

5.  Verminous  Bronchitis  of  the  Pig.^ 

The  presence  of  Strongyles  in  the  bronchi  of  the  Pig  was  noted  to- 
wards the  end  of  the  eighteenth  century  by  Ebel,  Goeze,  Modeer,  Mehlis, 


ri(i.  312.— Cephalic  and  caudal  extremities     FiG.    313.— Evolution   of    the   Stronfjylu-* 
of  the  female  Strongylus  Arnfiddi ;  mag-  Am  field). — Kailliet,  inedited.* 

nified  100  diameters. — Railliet. 

*  A,  ovum  undergoing  segmentation  ;  B,  ovum  in  the  morula  stage  ;  C,  ovum  with 
embryo  ;  D,  the  embryo  being  hatched  ;  E,  the  embryo  hatched  ;  magnified  150  dia- 
meters. 

etc.  They  have  since  then  been  met  with  several  times  by  Rayer, 
Chaussat,  Dujardin,  Bellingham,  etc.  They  do  not  appear  to  be 
frequent,  except  in  certain  regions,  and  they  do  not  usually  cause  such 
grave  functional  disorders  as  those  remarked  in  Sheep  and  Calves. 

Chaussat  stated,  in  1850,  that  it  was  usual  to  find  the  Strongijluti 
paradoxus  in  the  bronchi  of  Pigs  brought  to  Paris — at  least,  in  certain 
seasons  of  the  year.  Chatin  also  asserted  that  this  parasite  is  very 
common  in  France.-  Boudeaud  informs  us  that  it  is  frequent  in  young 
Pigs  in  the  Indre  department ;  and  Modena^'  observed  it  very  often  in 
Pigs  in  Sardinia  and  the  Maremmes  of  Tuscany,  where  verminous 
bronchitis  appears  to  be  enzootic. 

The  bronchial  Strongylosis  of  the  Pig  often  remains  unperceived, 
and  in  the  majority  of  the  animals  in  which  they  are  found  after  death, 

1  For  the  bibliography,  see  Davaine.      Traite  des  Evtozoaires,  2nd  edition,  1877,  p.  S.'i. 
-  Chatin.     Bull,  de  la  Soc.  Philoinatique,  7th  series,  Paris,  1881,  p.  58. 
3  Modena.     L'Ercolani,  1888,  p.  103. 
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there  was  nothing  observed  during  life  to  raise  any  suspicions  of  their 
presence.  Sometimes  their  existence  was  betrayed  merely  by  cachexia 
and  resistance  to  fattening. 
In  other  cases  there  was 
a  moist,  troublesome  cough- 
ing fit,  and  a  group  of 
serious  symptoms  analo- 
gous to  those  we  have 
already  depicted  for  the 
other  domesticated  animals. 
Death  may  result,  and  es- 
pecially in  young  Pigs — a 
remarkable  instance  of 
which  is  cited  by  Deguil- 
leme.i 

At  the  autopsy  there  are 
found  the  lesions — more  or 
less  accentuated — of  ver- 
minous bronchitis.  They 
are  generally  slight,  and 
the  worms  are  lodged  in  the 
smaller  bronchi ;  the  lungs 
are  the  seat  of  local  con- 
gestion. Vulpian  once  found 
in  them  a  great  number  of 
small  tumours,  which  he 
qualified  as  epitheliomas, 
and  without  being  able  to 
ascribe  them  with  certainty 
to  parasites.  Gratia-  men- 
tions having  on  several  oc- 
casions met  with  vermi- 
nous pneumonia  in  the 
Pig,  in  the  form  of  pseudo- 
tubercles  having  the  closest 
analog/  to  those  which  Str. 
rtcfesceiis  gives  rise  to  in  the 
Pig.  These  broncho-paeu- 
monia  nodules  were  '  essen- 
tially constituted  by  endo- 
alveoUtis  and  endo-bron- 
chitis  in  limited  foci.' 

The  treatment— which  should  be  based  on  that  prescribed  for  Sheep 

*  Daguillfejie.     In  MBinoirei  et  Observations  de  Gohier,  II.,  1813,  p.  4.34. 
-  Gratia.     Dei  P.ieiidotubarcles  chtz  le-s  Animatix  Domestiques.     Annales  de  Med. 
Veterinaire,  1883,  p.  617. 


Fig.  314.— The  Strorxjylm  pamdo.cufi. 

A,   male  and  female,   natural  size.     B,  caudal 
extremity  of  the  male  ;   magnified  50  diameters. 

C,  fragment  of  a  spicule  ;  very  highly  magnified. 

D,  ..ne'of  the  lobes  of  the  caudal  pouch  ;  magnified 
100  diameters.  K,  caudal  extremity  of  the  female ; 
magnified  "jO  diameters.  F,  free  embryo  ;  magni- 
fied 150  diameteris.— Railliet. 
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affected  with  the  same  disease — should  only  be  resorted  to  in  the  case 
of  valuable  young  or  adult  Pigs,  as  it  is  more  advantageous  to  kill 
others  for  food  if  their  age  is  suitable. 

6.  Vekminous  Bronchitis  of  the  Eabbit. 

This  disease  is  extremely  rare  in  the  domesticated  Eabbit ;  for  the 
Strongylus  coimnntatus  almost  exclusively  infests  the  bronchi  of  the 
wild  Rabbit,  and  especially  of  the  Hare,  which  it  sometimes  destroys 
in  large  numbers. 

Article  IY.— Helmiuthiases  of  the  Trachea,  Bronchi  and  Lungs 
of  the  Dog. 

The  worms  observed  in  the  trachea,  bronchi  and  lungs  of  the  Dog 
are  Nematodes,  which  make  the  air-passages  of  this  animal  their 
ordinary,  accidental,  or  transitory  habitat.  Several  of  them  are  little 
known  as  yet. 

1.  Tracheo-bronchial  Filaria  of  the  Dog.^— There  are  five  obser- 
vations on  record  of  verminous  tubercles  of  the  trachea  and  bronchi, 
caused  by  the  Nematodes  that  Blumberg  and  Rabe  doubtfully  place  in 
the  genus  Filaria.  Of  these  five  observations,  one  is  due  to  Renault, 
two  to  Blumberg,  and  the  other  two  to  Rabe.  These  tubercles  are 
situated  in  the  inferior  part  of  the  trachea,  at  its  bifurcation,  and  in  the 
bronchi  towards  their  origin.  Their  number  is  very  variable — from  four 
to  a  hundred  ;  while  their  volume  may  be  from  that  of  a  millet-seed  to 
that  of  a  pea.  Situated  beneath  the  mucous  membrane,  which  is  raised 
over  them,  they  are  generally  oval  in  shape,  somewhat  flattened,  hard, 
reddish  in  colour,  and  slightly  uneven.  Each  of  them  contains  a  notable 
quantity  of  small  Nematodes,  which,  in  passing  through  the  wall,  pro- 
trude on  the  surface  by  one  or  other  of  their  extremities,  and  in  this 
way  they  simulate  villi.     Their  description  is  as  follows  : 

Body  filiform.  Mouth  surrounded  by  two  or  three  prominences  or 
concentric  lips  of  variable  height,  behind  which  are  three  unequal 
papillae ;  pharynx  dilated.  Male,  5  mm.  long,  with  the  posterior 
extremity  rounded ;  two  unequal,  curved  spicules.  Female,  9  mm.  to 
15  mm.  long  ;  vulva  situated  immediately  in  front  of  the  anus.  Ovovi- 
viparous.  These  worms,  imbedded  as  they  are  in  the  substance  of  the 
nodules,  are  very  difficult  to  exti-act,  and  their  study  is  still  incomplete. 

Their  presence  is  usually  not  betrayed  by  any  particular  symptoms ; 
though  in  a  case  related  by  Rabe  there  was  very  marked  respiratory 
disturbance ;  the  tubercles  found  at  the  autopsy  were  very  nume- 
rous, and  were  more  particularly  concentrated  in  the  thoracic  portion 
of  the  trachea.  The  lungs  also  contained  a  great  number  of  gray 
tubercles,  the  size  of  a  grain  of  sand ;  they  chiefly  abounded  beneath 
the  pleura,  and  the  largest  of  them  was  inhabited  by  one  or  more 
females. 

The  xerminoiis  bronchitis  described  by  Professor  Osler,^  of  Montreal, 

^  Renault.  Enzootic  sur  les  Chiens.  Recueil  de  Med.  Veter.  Pratique,  1835,  p.  7.  — 
Blumberg.  Ueber  Wurmknoten  auf  d.  Tracheal  und  Bronchiol-Schkimhaut  dei 
Hundcs.  Deutsche  Zeitschr.  f.  Thiermed.  u.  Vergl.  Pathologic,  VIII.,  1882,  p.  223.— 
Rabe.      I'rac/ieitis  Verrucosa  Verjuiiiosa  der  Bunde.     /6/(/.,  IX.,  1883,  p.  180. 

-  Osier.  Verminous  Bronchitis  in  Don-s.  Tlie  Veterinarian,  1877,  p.  387.  — 
Cobbold.  Parasites.  London,  1876,  p.  304.  —  Steel.  A  Treatise  on  Diseases  of 
the  Dog.    London,  1888,  p.  92. 
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Canada,  appears  to  have  been  this  affection.  The  parasite  to  which  he 
attributed,  it,  and  which  he  named  Strongylus  hronchialis  canis,  was 
designated  Filaria  Osier i  by  Cobbold.  The  largest  males  measured 
scarcely  4  mm.,  and  the  females  a  little  more  than  6  mm. 

Of  30  Dogs  attacked  by  this  disease,  21  succumbed  to  it ;  all  of  them, 
except  six,  were  not  more  than  eight  months  old.  The  principal  symp- 
toms were  :  Inappetence,  indifference,  weakness;  sometimes  paraplegia, 
often  convulsions  ;  rarely  diarrhoea  ;  vomiting  after  food  ;  sometimes  a 
short,  husky  cough  ;  and  intense  fever.  Duration,  three  to  ten  days. 
In  eight  bodies  on  which  an  autopsy  was  made,  there  were  observed 
lesions  of  broncho-pneumonia,  but  only  in  six  were  parasites  found  ; 
these  were  nearly  all  lodged  in  nodules  in  the  tracheal  mucous  mem- 
brane, chiefly  at  the  bifurcation  of  the  tube  and  in  the  larger  bronchi, 
the  nodules  projecting  from  the  surface  of  the  membrane  as  in  the  pre- 
ceding cases.  A  certain  number  of  adult  Nematodes  and  embryos  were 
concealed  in  the  mucus  of  the  smaller  bronchi.  The  lining  membrane 
of  the  trachea  was  highly  hyperaemic.  It  might  be  questioned  whether 
all  these  cases  were  of  the  same  kind,  and  if  they  did  not  rather  coincide 
with  the  '  distemper  '  of  young  Dogs,  localized  in  the  respiratory  appa- 
ratus.    The  details  given  would  support  this  hypothesis. 

Courtin,  of  Bordeaux,  has  also  met  with  Nematodes  in  the  bronchi 
and  pulmonary  vesicles  of  the  Dog ;  but  these  were  embryos  the  origin 
of  which  could  not  be  determined.  The  inferior  lobes  of  the  lungs 
showed,  posteriorly,  patches  of  white,  indurated  substance  in  which 
were  found  embryos — some  free,  others  encysted.  Megnin  reports 
having  observed  a  similar  instance  in  a  Fox-terrier  that  died  of  con- 
sumption. ^ 

2.  Filaria  immitis  (Leidy). — This  worm  inhabits  the  right  side  of 
the  heart  and  the  pulmonary  artery,  but  it  may  be  met  with  in  making 
sections  of  the  lungs  (see  Haniiatozoa  of  the  Doij). 

3.  Spiroptera  sanguinolenta. — This  entozoon  lives  in  tumours  in 
the  oesophagus  and  stomach  of  the  Dog  ;  nevertheless,  it  may  also  be 
found  in  the  walls  of  the  aorta,  whence  it  throws  off  its  embryos  into 
the  circulating  blood,  by  means  of  the  pulmonary  vessels.  Eailliet  has 
seen  a  tumour  in  a  Dog's  lung  which  contained  several  of  these  worms. 
The  lung  adhered  to  the  oesophagus,  which  had  a  similar  tumour  at  the 
same  level. 

4.  Indetermined  Nematode.- — A  white,  round,  filiform  worm, 
tapering  at  both  ends  ;  head  and  tail  without  wings ;  length  4  cm.  to 
5  cm.  Found  by  Chauvrat  in  Algeria,  at  the  autopsy  of  a  Dog  which 
had  been  killed  because  of  exhibiting  rabiform  symptoms.  The  bronchial 
glands  contained  20  to  25  specimens — some  of  them  twined  round  each 
other  in  bundles,  others  separate.  Several  were  found  in  the  bronchi 
and  bronchioles,  laced  together  or  isolated,  but  free  in  the  mucus.  One 
worm  was  met  with  in  the  nasal  cavities'.  The  Dog  had  been  troubled 
for  a  long  time  with  cough  and  sneezing. 

Strongylus  vasorum  (Baillet). — In  the  adult  state,  this  worm  lives 

^  Courtin.  Xole.  />our  serrir  a  VHintoire  de  (a  Pneiimonie  Parasitaire  chez  le  Ch  en. 
Comp.  Rend,  de  la  Soc.  de  Biologie,  1882,  p.  297.  —  Megnin.  Le  Chien,  2nd  edition, 
1883,  p.  290. 

-  Chauvrat.  Liw/^iatuhx  tciiioides  da7is  hs  Uavites  Xasales  et  Nematodes  davs  les 
Bronches  et  les  Ganglions  Bmnchique-i  d'ttn  Chien  Ahatlti  Comwe  Sn.iperf  de  Boye. 
Eec.  de  Med.  Vet^rinaire,  1890,  p.  489. 
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in  the  right  side  of  the  heart  and  the  larger  divisions  of  the  pulmonary 
artery  (see  Hcematozoa  of  the  Dor/).  The  ova  laid  by  the  female  are 
arrested  in  the  finer  arterioles,  and  there  pass  through  all  their  phases 
of  development.  Their  presence  gives  rise  to  special  granules  which 
are  characteristic  of  this  pulmonary  Strongylosis,  and  which  were  dis- 
covered and  well  studied  by  Laulanie.i 

Little  is  known  of  the  syvqjtoins  it  provokes.  Its  presence  is  some- 
times betrayed  by  severe  and  sudden  dyspnoea,  which  may  subside  in  a 
few  days,  or  it  may  terminate  in  asphyxia.  Auscultation  and  percus- 
sion do  not  furnish  any  appreciable  sign.  There  is  sometimes  anaemia, 
emaciation,  dry  and  feeble  fits  of  coughing,  and  marked  ascites  that 
disappears  after  a  long  rest.  The  diagnosis  may  perhaps  be  assisted  by 
the  search  for  embryos  in  the  mucus  or  foam  ejected  during  the 
paroxysms  of  coughing.  Most  frequently  the  affection  remains  unper- 
ceived  during  life,  and  is  only  recognised  at  the  autopsy.  It  is  generally 
sporadic ;  though  it  may  become  established  as  an  enzooty  in  the  same 
pack  of  Dogs,  and  make  serious  ravages. 

At  the  autopsy  there  are  found,  in  the  right  side  of  the  heart,  or  in 
the  branches  of  the  pulmonary  artery,  adult  vessel-Strongles.  When 
dealing  with  the  parasites  of  the  circulatory  apparatus,  we  will  refer  to 
the  characteristics  and  distribution  of  these  parasites,  as  well  as  the 
alterations  they  cause  in  the  bloodvessels. 

The  pulmonary  lobes  show  a  well-defined  zone  at  their  base,  in  which 
the  tissue  is  gray,  compact,  incompletely  retracted,  and  heavier  than 
water.  It  is  studded  with  grayish,  semi-transparent  granules,  that 
rarely  attain  the  size  of  a  pin's  head  ;  their  accumulation  gives  a  pearly 
roughened  aspect  to  the  free  surfaces  and  to  those  of  sections,  and  they 
become  more  numerous  and  confluent  as  they  approach  the  exterior  of 
the  lungs.  Beneath  the  pleura  they  sometimes  form  yellow  patches 
which,  to  the  pocket-lens,  resolve  themselves  into  distinct  granules. 
Beyond  the  affected  zone  these  granules  are  very  rare,  and  they  almost 
completely  disappear  at  the  summit  of  the  lungs.  This  granular  zone 
may  consist  of  only  a  few  sub-pleural  islets,  or  occupy  two-thirds  of  the 
height  of  the  lung ;  sometimes  the  islets  are  voluminous,  and  disposed 
irregularly  throughout  the  periphery  of  the  organ. 

In  preparations  made  by  teasing  out  the  fresh  tissue,  there  is  found— 
amongst  various  anatomical  elements — a  more  or  less  considerable 
number  of  elliptical  ova,  70  /^  to  80  /[*  long,  and  40  /a  to  50  /a  broad,  the 
shell  of  which  is  very  thin  and  often  wrinkled,  and  contains  a  very 
granular  vitellus,  more  or  less  segmented,  or  already  developed  into  an 
embryo.     There  are  also  a  certain  number  of  free  living  embryos,  and 

^  Laulanie.  Sur  une  Tuberculose  Parasitaire  du  Chien.  Comp.  Rend,  de  I'Acad. 
des  Sciences,  XVI.,  1882,  p.  49.  —  Sur  Qudques  Affections  Pai-anitaires  du  Poiimon  e,t 
leur  Rapoort  avec  la  Tuberculose.  Arch,  de  Physiologic  (3),  IV.,  1884,  p.  487.  — 
Mauri.     Deur  Can  de  Stron;/i/lose  chez  le  Chien.     Revue  Veterinaire,  1889,  p.  371. 
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when  this  is  the  case  the  bronchi  contain  masses  of  them  surrounded 
by  mucus. 

The  granules  are  the  products  of  nodular  vascularities,  corresponding 
to  the  varieties  established  by  Kiener  under  the  nan:ie  of  '  tubercles  of 
the  endogenous  type,'  and  '  tubercles  of  the  exogenous  type.'  These 
two  types  are  rarely  associated,  but  when  they  are,  then  one  of  them  is 
in  the  minority,  and  appears  to  be  accidental. 

The  pseudo-follicles  of  the  cndoqenous  type  may,  by  their  confluence, 

form  nodules  varying  from  '25 
mm.  to  1  mm.  They  are  deve- 
loped in  the  interior  of  the  smaller 
arterioles,  the  epithelium  of 
which  proliferates  ;  each  com- 
prises:  1.  A  central  zone  formed 
by  a  giant  cell,  having  a  cavity 
iu  which  is  an  ovum  or  embryo  ; 
2.  A  middle  zone,  formed  by  epi- 
thelioid cells;  3.  A  peripheral  zone, 
composed  of  embryonal  elements 
arranged  in  a  circular  manner. 


1  . 

Fig.  315. — Pseudo-follicle  uudergoing  forma- 
tion on  the  course  of  an  arteriole  fi,  be- 
tween two  layer.s  of  muscular  fibres,  the 
direction  of  which  is  indicated  at  6  by  a 
line  of  epithelial  cells  ;  c,  fissure  and  epi- 
thelial lining  ensuring  continuity  in  the 
circulation  ;  d,  oval  cavity. — Laulanie. 


Fig.  316. — Pseudo-follicle  in  pulmonary 
strongylosis  of  the  Dog,  showing  the 
ovigerous  giant  cell.  The  ovum  of  the 
Stromjylus  vasoriim,  o,  contained  in 
this  cell  is  segmented.  —Laulanie. 


The  pseudo-folhcles  of  the  exogenous  type  form  smaller  and  more 
discrete  granules.  They  are  developed  in  the  external  tunic  of  the 
arterioles  and  sm-rounding  tissue,  and  have  the  same  structure  as  the 
folHcles  of  the  endogenous  type,  except  that  the  central  giant  cell  rarely 
acquires  such  large  dimensions,  that  the  embryonal  cells  accompany 
the  epithelioid  cells  of  the  middle  zone,  and  that  the  peripheral  zone — 
less  limited  externally — encroaches  on  the  alveolar  walls,  sending  out 
buds  that  project  into  the  alveoli. 

In  fine,  the  pseudo-follicles  of   this  Strongylosis  have   a  structure 


602  TREATISE    OX    PARASITIC    DISEASES. 

similar  to  that  of  tubercle  nodules.  Laulanie  has  shown  how  much 
this  fact  supports  the  doctrine  which  considers  elementary  tuberculosis 
as  the  result  of  an  inflammatory  reaction  due  to  a  foreign  body. 

Exceptionally,  non-tuberculous  strongylosis  is  met  with.  It  then  con- 
sists of  a  catarrhal  pneumonia,  probably  due  to  the  alterations  in  the 
large  vessels  in  w-hich  the  evolution  of  the  ova  is  concentrated.  Lastly, 
even  with  the  granuloma  there  is  always  pneumonia  of  an  epithelial 
natui'e,  peri-bronchitis,  frequently  thromboses  of  the  vessels,  and  em- 
physema in  the  granular  zone. 

Evolution.— Judging  by  the  distribution  of  the  ova  and  embryos  in 
the  granular  zone  and  bronchi,  and  from  a  number  of  experiments  with 
regard  to  infestation — in  which  Dogs  ate  pieces  of  lungs  affected  with 
parasitic  granuloma — Laulanie  believed  he  was  warranted  in  arriving 
at  the  following  conclusions,  with  respect  to  the  cycle  of  migrations  of 
the  Stroiujijlus  vasorum  : 

1.  The  adult  Strongles  fix  themselves  in  the  right  side  of  the  heart, 
or  the  large  divisions  of  the  pulmonary  artery,  couple  at  these  various 
points,  where  the  females  lay  their  eggs,  which  are  arrested  in  the  finest 
arterioles,  and  there  undergo  all  the  phases  of  their  development ; 

2.  The  hatched  embryos  leave  the  inflammatory  foci,  which  have  pro- 
tected them,  and  wander  towards  the  bronchi,  whence  they  are  ejected 
from  the  body  of  the  host ; 

3.  They  are  accidentally  swallowed  by  Dogs,  and  in  their  digestive 
apparatus  or  venous  system  submit  to  those  modifications  which  bring 
them  to  the  adult  state  in  the  right  side  of  the  heart. 

'  By  the  light  of  these  facts,'  say  Laulanie, '  it  can  be  very  well  under- 
stood how  strongylosis  may  assume  an  enzootic  form,  and  affect  several 
Dogs  in  a  pack.  The  attacks — which  are  marked  by  much  distress 
and  extremely  severe  dyspncea — occur  from  time  to  time,  and  apparently 
coincide  with  renewed  laying  of  an  abundance  of  eggs  by  the  females— 
a  generation  of  ova  passing  into  the  arterioles,  and  causing  temporary 
occlusion  of  these  vessels.' 

Article  V.— Helminthiases  of  the  Trachea,  Bronchi,  and  Lungs  of 
the  Cat. 

Independently  of  the  Liiiijuatula  deuticnlata  which  is  met  with  in  the 
lungs  of  the  Cat  (see  p.  567),  other  Nematodes  have  been  noticed,  either 
in  the  adult  state  or  as  embryos.  These  are  the  Ollulanus  tricnsi)is, 
Strontjijlus  j)usillus,  and  Trichosoma  cerophiluin. 

1.  Ollulanus  tricuspis  (Leuck.). — In  the  adult  state,  this  worm 
inhabits  the  substance  of  the  gastric  mucous  membrane  of  the  Cat. 
The  embryos  laid  by  the  females  emigrate  in  the  same  manner  as  the 
Trichina,  and  the  lungs  are  among  the  organs  they  may  invade.  Each 
embryo  is  surrounded  by  a  cyst,  in  which  it  remains  immovable ;  and 
when  the  number  of  these  formations  is  considerable,  they  give  the 
membrane  the  appearance  of  being  affected  with  miliary  tuberculosis, 
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each  of  them  being  encircled  by  a  zone  of  hepatization.  The  inflam- 
matory process  may  be  so  extensive  as  to  cause  death.  In  serious 
cases,  the  bronchial  mucus  is  more  or  less  sanguinolent,  and  contains 
embryos.  (For  the  history  of  the  development  of  the  Ollulanus,  see 
Parasites  of  the  Stomach  of  the  Cat,  p.  372.) 

2.  Strongylus  pusillus  ( Midler). i— On  several  occasions,  there  has 
been  reported  a  verminous  affection  of  the  lungs  of  the  Cat,  the 
macroscopical  lesions  of  which  resemble  those  of  tuberculosis  in  Man  ; 
but  it  is  possible  that- — as  Leuckart  remarked — some  of  these  instances 
were  Ollulaniasis  (Cobbold).  But,  with  Eailliet,  we  admit  that  nearly 
all  the  cases  of  pulmonary  helminthiasis  in  the  Cat  are  due  to  a 
Strongle.  The  simultaneous  presence  of  the  ova  and  embryos  proves, 
in  fact,  that  both  are  deposited  on  the  spot.  But  the  worm  is  very 
difficult  to  discover.  We  once  found  a  non-ovigerous  female,  and 
Eailliet  has  obtained  portions  of  the  body  of  a  female.  Miiller,  how^- 
ever,  has  succeeded  in  removing  entire  specimens — male  and  female — ■ 
from  certain  foci ;  he  described  them  by  the  name  of  Strongijlus 
imsillus  (see  p.  582). 

The  ova  and  embryos  of  this  strongle  cause  the  formation  of 
verminous  pneumonia  foci,  which  usually  appear  as  whitish-yellow 
granules,  from  the  size  of  a  pin's  head  to  that  of  a  hemp-seed,  slightly 
projecting  beneath  the  pleura,  or  on  the  surface  of  a  section.  Some- 
times they  are  grouped  as  grayish,  semi-transparent  nodules  the  size  of 
a  pea,  or  are  imbedded  in  a  somewhat  extensive  mass  of  gray  hepatiza- 
tion.    They  often  form  prominent  sinuous  streaks. 

The  pulmonary  tissue  intermediate  to  the  granule  retains  its  rosy  tint 
and  its  permeability.  By  scraping  a  section  of  the  invaded  tissue,  a 
foamy  fluid  is  obtained,  in  which  ova  are  seen  in  all  degrees  of  segmen- 
tation, and  even  containing  a  well-formed  embryo.  A  large  number  of 
embryos  move  about  in  this  fluid ;  they  are  also  obsei-ved  in  the  mucus 
of  the  bronchi,  trachea,  and  upper  air  passages — Eailliet  states  that  he 
has  seen  them  likewise  in  the  digestive  canal. 

Laulanio  has  furnished  precise  details  of  the  histological  lesions  of 
this  pulmonary  strongylosis. 

The  ova  and  embryos  are  lodged  in  the  pulmonary  alveoli.  The 
first  are  accumulated  by  hundreds,  over  a  large  extent  of  the  field  of  the 
microscope — indeed,  they  are  in  such  compact  masses  that  the  net- 
work formed  by  the  alveolar  walls  is  broken  through,  and  reduced  to 
thin  shreds.  They  are  in  all  stages  and  degrees  of  segmentation  and 
development.  They  do  not  produce  any  other  lesion  at  the  points 
where  they  are  accumulated,  than  this  atrophy  by  compression  of  the 

^  Henle  (Allgeni.  Pathologic,  II.,  pp.  789,  798)  and  Meissner,  quoted  by  Leuckart 
in  Bericht  for  lbtJ4-65,  and  in  Die  Menxchlichen  Farasilen,  II.,  1875,  p.  104.  —  Villemin. 
De  la  PhthUle  ft.  dis  Maladies  (jni  la  Simident  dans  la  tSirip  Zooloijiqiie.  Gaz.  Hebd. 
de  Med.  et  de  Chirurgie,  Nov.  9.  1866,  p.  714.  —  Legros.  Parasites  du  Poumon  chez 
le  Chat.  Comp.  Rend.  Soc.  de  Biologic  (4),  III.,  1866,  p.  162.  —  Colin.  Stir  la 
Phthisie  Vermine>'.se  du  Chat.  Bull.  Soc.  Centr.  de  Med.  Vet^rinaire,  1867,  p.  131.  — 
Viseur.  Transmission  de  la  Tttbercido-se  jmr  la  Voie  Digestive.  Bull,  de  I'Acad.  de 
M^decine  (2),  III.,  1874,  p.  891.  —  Stirling.  On  the  Changes  produced  in  the  Lun<is  by 
the  Embryos  of  Olhdanns  tricu-spis.  Quart.  Journ.  Microsc.  Society,  XVII.,  i'^77, 
p.  145,  pi.  XI.  —  Eberth.  Medicin.  Centralblatt,  1878,  No.  23.  —  Laulanie.  ,V«r 
Quelques  Affections  Parasitaires  du  Poumon.  Archives  de  Physiologic  (3),  IV.,  1884, 
p.  518.  —  Miiller.  Htlminthfl  Mittheilungen.  Deutsche  Zeitschr.  f.  Thiermed.  u. 
Vergl.  Pathologic,  XVII.,  18'JL,  p.  63.  —  Railliet.  Art.  Respiratoires  (Parasitt s)  des 
Voits.     Nouv.  Diet.  Prat.  Med.,  de  Chir.  et  d'Hyg.  Veterinaire,  XIX.,  1891,  p.  285. 
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alveolar  walls.  On  the  other  hand,  the  embryos  that  come  from  them, 
by  their  migration  determine  a  very  abundant  diapedesis  of  leucocytes, 
which  fill  the  pulmonary  alveoH,  and  fi-om  this  results  foci  of  purulent 
miliary  pneumonia,  which,  however,  have  no  resemblance  to  tubercles.^ 
This  strongylosis  is  very  frequent ;  we  have  remarked  it  in  a  fourth 
of  the  Cats — 19  of  76 — we  examined.  It  sometimes  co-exists  with 
scabies,  and  the  disease  of  the  lungs  probably  induces  a  cachectic  con- 
dition that  favours  the  installation  of  the 
psoric  malady,  or  the  reverse.  In  many 
cases,  this  verminous  pneumonia  of  the 
Cat  does  not  reveal  itself  by  any  notice- 
able sign.  In  some  instances  there  is 
frequent  cough,  coming  on  in  fits,  and 
often  followed  by  vomiting  ;  after  a 
variable  time  the  animal  loses  condition, 
its  hair  is  erect,  diarrhcBa  sets  in,  and  the 
cachexia — which  becomes  more  and  more 
pronounced — brings  about  a  fatal  result 
after  an  illness  of  two  or  three  months. 
Tracheal  parasiticide  injections  is  the 
only  treatment  that  can  be  recommended. 


Fig.  317. — Ovii  mid  embryos  of 
the  StroiKjylus  pusillus  of  the 
Cat ;  magnified  1.00  diameters. 
— Railliet. 


A,  B,  ova  in  process  of  seg- 
mentation ;  C,  ovum  containing 
an  embryo  ;  1),  free  embryo. 


3.  Trichosoma  (Eucoleus)  aerophilum 

(Creplin).  This  is  a  filiform  worm,  the 
male  of  which  is  24  mm.  long,  and  the 
female  32  mm.  ;  the  body  becomes  grad- 
ually thicker  behind,  where  it  attains 
100  fj.  to  180  /x  in  diameter,  and  is  again 
attenuated  to  the  posterior  extremity. 
There  are  two  longitudinal  bands  formed  of  numerous  rods,  one  of 
which  is  ventral,  and  in  width  is  three-fourths  of  the  total  diameter, 
the  other  being  dorsal  and  only  one-third  of  this  diameter.  The  tail  of 
the  male  is  truncated,  and  divided  into  two  lobes,  which  are  united  by 
a  thin  circular  caudal  pouch.  The  sheath  of  the  spicula  is  covered  by 
very  small  spines.  Eggs  ovoid  and  72  /x  long ;  they  are  held  on  the 
surface  of  the  female's  body  by  a  mucilaginous  layer. 

This  worm  was  known  as  a  parasite  in  the  trachea  of  the  Fox  ;  A. 
Miiller  found  it  in  the  lungs  of  a  Marten,  and  he  also  met  with  eight 
iridividuals  in  the  trachea  of  a  Cat,  affected  with  strongylosis  to  a  very 
high  degree.  We  have  found  three  worms  of  this  species  in  the  trachea 
or  larger  bronchi  of  three  Cats,  two  of  which  were  affected  with 
pulmonary  strongylosis.  These  worms  were  young  females,  only  one  of 
which  contained  eggs,  but  they  were  not  yet  iully  formed. 

'  Ebsteiner  and  Nicolaier  have  described,  in  a  zooparasitic  tuberculosis  of  the  lungs  of 
a  Cat,  granules  situated  between  the  alveoli,  consisting  essentially  of  epithelioid  cells  with 
giant  cells,  and  surrounded  for  the  most  part  by  a  narrow  zone  of  fibrillar  connective 
tissue  (Bdtraqe  zxir  Lehre  von  dtr  Zooparanitaren  Tubercalost).  Virchow's  Archiv 
(CXVIIL,  1S89,  p.  4.32). 
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B— DOMESTICATED  BIRDS. 

With  the  exception  of  Cytodites  and  Syngames,  the  majority  of  the 
animal  parasites  found  in  the  respiratory  apparatus  of  Birds  are 
merely  accidental,  and  only  met  with  at  autopsies.  The  vegetable 
parasites  are  represented  by  the  Aspergillus,  which  cause  several  kinds 
of  mycoses.  We  have  already  said  enough  with  regard  to  acariasis  of 
the  trachea  and  bronchi,  and  especially  of  the  air-sacs  of  the  Gallinacea 
(see  p.  243).  The  Syngames  and  the  Aspergillus  have  an  importance 
which  requires  a  special  chapter  for  each.  A  brief  mention  will  suffice 
for  the  other  parasites. 

Echinococcus  gallopavonis  (Siebold).— A  fertile  Echinococcus  found 
by  Von  Siebold,  in  1837,  in  the  lungs  of  a  Turkey. 

Monostoma  mutabile  (Zeder). — Body  of  a  dirty-yellow  or  slight  rosy 
colour,  5  mm.  to  24  mm.  long,  foliaceous  ;  flat  beneath,  a  little  convex 
above  ;  attenuated  into  a  cone  anteriorly,  broader  and  rounded  behind, 
where  it  is  2  mm.  to  8  mm.  wide.  Sucker  subterminal,  very  small,  and 
surrounding  the  mouth.  Ova  brown,  ovoid,  173  /x  long  and  84  /x 
broad  ;  hatched  in  the  uterus,  and  yielding  an  embryo  that  contains  a 
sporocyst.  Lives  in  various  parts  of  the  respiratory  apparatus  of 
several  kind  of  bix'ds,  the  majority  of  which  are  aquatic.  Wiesenthal, 
Yon  Siebold,  Diesing  and  Ziirn  found  it  in  the  sub-orbital  sinus  of  the 
domesticated  Goose ;  the  first  of  these  authorities  had  witnessed  an 
epizooty  caused  by  it  in  1799  (Diesing).  A  particular  interest  attaches 
to  this  Monostome,  as  it  was  the  object  of  the  first  observations  relative 
to  the  development  of  the  Trematodes.  Yon  Siebold  showed,  in  1835, 
that  the  foreign  body  contained  in  the  embryo  survived  it  in  the  form 
of  a  sporocyst,  from  which  Cercariae  were  derived. 


CHAPTER  I. 

VEKMINOUS    TKACHEO-BKONCHITIS  (SYNGAMOSIS). 

The  Nematodes  which  live  in  the  air-passages  of  Poultry,  and  give 
rise  to  symptoms  of  tracheo-bronchitis,  almost  exclusively  belong  to  the 
genus  Si/ngamus,  family  of  StrongijlUhe — tribe  of  Sclcrostomina  (see 
p.  325) — a  genus  in  v^^hich  the  species  are  not  numerous,  and  which 
infests  the  trachea  and  bronchi  of  Birds  and  Mammals. 

Genus  Syngamus  (Sieb). — Head  thick  ;  mouth  large,  and  succeeded 
by  a  chitinous  capsule  that  keeps  it  open.  Males  relatively  small,  and 
provided  with  two  spiculte.  Females  furnished  with  a  double  ovary; 
vulva  situated  in  the  anterior  part  of  the  bod}'.  Copulation — which  is 
permanent  in  the  principal  species — 6i'(',ya/xo9,  marriage — is  effected  at 
an  acute  angle,  and  in  such  a  manner  that  two  individuals  so  united 
might  be  taken  for  a  worm  with  two  heads. 

Two  species  have  been  described  in  domesticated  Birds. 

1.  Syngamus  trachealis  (Siebold,  .S.  jn-unitiviis  ]\Iolin). ' — A 
cylindroid  worm,  coloured  red  by  the  fluid  between  its  organs.  Head 
broad  and  truncated.  Mouth  orbicular,  and  sustained  by  a  hemi- 
spherical capsule,  at  the  bottom  of  which  are  six  or  seven  sharp 
lanceolated,  chitinous  eminences  arranged  around  the  oesophageal 
opening,  the  margin  of  which  is  thick  and  everted,  and  cut  into  six 
festoons  divided  symmetrically  into  four  lips.  Male  2  mm.  to  6  mm. 
long ;  caudal  pouch  obliquely  truncated,  suspended  by  about  twelve 
ribs  and  attached  around  the  vulva.  Feviale  o  mm.  to  20  mm.,  thin 
in   front,   irregularly   dilated   when   it   is   full  of  eggs ;  vulva  salient 

'  Wiesenthal.  Medical  and  Physical  Journal,  II.,  1799,  p.  204.  — ]\Ioiitagu.  Trans- 
actions of  the  Wernerian  Nat.  Hist.  Society,  I.,  1811,  p.  194.  —  Cobbold.  Entozoa, 
London,  1864,  p.  84.  —  Leuckart.  Btrkht  for  lSUS-t)9,  p.  S:J  :  for  1870-71,  p.  (37.  — 
Liard.  .Tourn.  de  Med.  V^terinaire  Militaire,  VII.,  18(J8,  p.  272.  —  Thierry.  Journ. 
de  Med.  Veter.  de  Lyon,  1869,  p.  498.—  Clouet.  Bull.  .Soc.  des  Amis,  des  Sc.  Naturelle, 
Uouen  (1870-71),  1872,  p.  49.  —  Khlers.  Vorliiiifiie  Mittheiliinr/eii  iiber  d.  Eiitwicke- 
lung  von  Syjigamns  Traclieali".  Sitzber.  d.  Phys.  Med.  Soc.  Erlangen  (1871-72),  1872, 
p.  4.3.  —  Crisp.  Philo.?oph.  Truisactions,  1872,  p.  272.  —  Perrier.  Bull.  Soc.  d'Ac- 
climatisation  (3),  II.,  187."»,  p.  oS6.  — Moreau.  IhUl.,  p.  639.  —  Megnin.  Epizootiex 
VermhifM'ies  chez  les  JeuiiM  Fainaiis.  Rec.  de  Mi'd.  A'eterinaire,  1878,  pp.  82."),  927.  — 
Renne.  Jahresber.  d.  Westph.  Prov.-Ver.  f.  Wissensch.  u.  Kiinstl.  Munster,  1880, 
p.  11.  —  Loisnel.  Bull.  Soc.  d  s  Amis  des  Sciences,  Rouen  (1879),  1880,  p.  133.  — 
Chatin.  Comp.  Rend.  Soc.  de  Biologie  (7),  II.,  1880,  p.  394.  —Megnin.  Mini,  snr 
r  Epizootic  Ver7ni)ieune  des  Fnisanderies.  Rec.  de  Med.  Veterinaire,  1882,  pp.  990, 
1045.  — Idem.  L'Eleveur,  1890,  passim.  — Salmon.  Second  Annual  Report  of  the 
Jiureau  of  Animal  Industry,  1885,  p.  274. 
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towards  the  anterior  fourth  or  fifth  of  the  body.  Ova  ellipsoid, 
operculated,  85  fx  long  and  50  /x 
broad.  A  remarkable  feature 
in  these  Syngames  is  the  per- 
manence of  copulation,  which 
is  so  intimate  that  the  males 
cannot  be  separated  from  the 
females  without  tearing  their 
integuments. 

This  worm — -which  is  known 
to  Pheasant-keepers  as  the  red 
worm  or  forked  wonn — lives  in 
the  trachea  and  large  bronchi 
of  a  large  number  of  the  domes- 
ticated Bii'ds — common  Phea- 
sant, golden  Pheasant,  Fowl, 
Turkey,  Peacock  ;  and  of  wild 
Birds  —  gray  Partridge,  Mag- 
pie, hooded  Crow,  Chocard  of 
the  Alps,  green  Woodpecker, 
Sparrow,  Martin.  It  is  most 
frequent  in  the  Gallinea,  and 
especially  Pheasants. 

History. — The  disease  caused 
by  the  Si/uga)ims  trachcalia  was 
reported  for  the  first  time  in 
1799,  by  Wiesenthal,  who  ob- 
served it  at  Baltimore,  Am.erica, 
in  Fowls  and  Turkeys.  Mon- 
tagu in  1806,  1807,  1808,  saw  it 
prevail  in  an  epizootic  manner 
among  Pullets,  Pheasants,  and 
Partridges  in  England,  into 
which  the  parasite  had  probably 
been  imported  from  America. 
Since  that  date,  it  has  been 
many  times  observed  in  America, 
England,  France,  Germany  and 
Italy.  Bellingham  and  Railliet 
have  noticed  it  in  the  Peacock. 
It  is  scarcely  more  than  twenty 
years  since  it  began  to  figure  in 
French  publications.  Our  know- 
ledge of  the  development  of  the 
Syngamus  is  due  to  Leuckart, 
Ehlers,  Megnin  and  Walker. 

Symptoms. — Birds  attacked     ,,      .„o       o  .     i    i-        .     , 

^      ^  Fit;.    :J18.  —  Syiifjamua    (mcheahx ;  niiturul 

by  Syngamosis  are  recognised  by         size,  and  magnified  10  diameters.— Railliet. 
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'  a  kind  of  sudden,  whistling  cough,  something  like  a  sneeze,  which  more 
or  less  affects  young  individuals.  Those  most  seriously  affected  yawn 
and  open  the  beak,  at  the  same  time  stretching  the  neck  by  a  peculiar 
movement,  indicative  of  the  inconvenience  they  experience.  The  worst 
cases  have  the  mouth  filled  with  foamy  saliva,  which  they  "cannot  get  rid 
of  (Megnin). 

The  name  '  gapes  '  given  to  this  disease  in  England  and  America, 
indicates  the  principal  symptom.  The  general  signs  consist  of  a 
diminution  of  appetite,  dulness,  feathers  erect,  and  all  the  characters 
of  a  cachexia,  which,  if  asphyxia  does  not  intervene,  will  terminate  in 
death.  According  to  Eenne,  there  is  subcutaneous  emphysema  of  the 
neck  and  breast.  A  German  breeder  says  that,  in  order  to  confirm 
the  diagnosis,  it  is  only  necessary  to  hold  up  a  sick  Bird — with  its  neck 
extended — in  the  sunlight ;  the  parasite  can  then  be  seen  through  the 
skin  and  trachea.^ 

A  spontaneous  recovery  is  exceptional,  especially  in  young  Birds.  A 
gentleman  in  Somersetshire  wrote  to  Youatt,  stating  that  Pullets  would 
resist  the  disease  when  the  feathers  of  the  head  and  neck  began  to  grow. 

This  parasite  may  be  the  cause  of  deadly  epizooties.  Wiesenthal 
estimated  the  losses  at  four-fifths  of  the  Gallinai  in  the  invaded  localities  ; 
Crisp  placed  at  half  a  million  the  number  of  Pullets  destroyed  by  it  in 
England  every  year :  while  Megnin  alleges  that,  in  a  pheasantry  at 
Eambouillet,  there  are  about  1,200  victims  daily. 

Lesions. — At  the  autopsy  of  Gallinae  which  have  succumbed  to  this 
affection,  the  Syngames  are  found  throughout  the  trachea— chiefly 
near  its  division  into  bronchi,  sometimes  at  their  origin  ;  they  are 
enveloped  in  foamy  mucus.  The  majority  of  the  parasites  adhere  so 
firmly  by  their  buccal  capsule,  that  they  will  allow  themselves  to  be 
torn  rather  than  relax  their  hold ;  the  point  to  which  they  are  fixed  is 
often  formed  into  a  small  tumour  full  of  yellow  caseous  pus.  This 
abscess  may  become  so  developed  as  to  obstruct  the  trachea,  and  one 
alone  may  induce -asphyxia.  The  number  of  couples  found  in  one  Bird 
is  variable  ;  but  two  or  three  may  kill  a  Pheasant  of  four  to  six  weeks 
old,  though  it  requires  twenty-five  to  thirty  to  asphyxiate  an  adult 
Pheasant.  Independently  of  the  power  of  resistance  conferred  by  age, 
the  differences  in  other  respects  may  be  related  to  the  diameter  of  the 
trachea  (Megnin). 

Etiology. — The  disease  scarcely  attacks  any  but  young  Birds,  and 
then  more  especially  during  certain  years,  though  there  is  nothing 
certain  to  account  for  this.  Some  poultry-breeders  declare  that  the 
fattest  and  best  conditioned  Birds  are  the  first  attacked. 

The  ova  of  the  Syngamus  are  developed  to  a  variable  degree  in  the 
uterus  of  the  female,  according  to  its  age  and  size  ;  when  it  is  20  mm. 

^  E.-W.  Sc.  Dresdener  Blatter  f.  Gefliigelzucht,  188'-'  ;  and  Arch.  Veterinaires, 
1884,  p.  90. 


AERMIXOUS    TRACHEO-BRONCHITIS    (SYNGAMOSIS).  G09 

to  22  mm.  long,  the  embryo  is  completely  formed  (Cobbold,  Mugnin). 
These  ova  are  not  laid,  and  they  can  only  escape  from  the  body  of  the 
female  in  case  of  rupture,  which,  in  ordinary  circumstances,  results 
from  cadaveric  decomposition.  The  ova — whether  embryonated  or 
not — fall  on  damp  ground  or  in  pools  of  water,  and  are  hatched  in 
from  seven  to  forty  days,  according  to  the  temperature.  Ehlers  has 
shown  that  the  embryo  has  no  need  of  an  intermediate  host,  in  order 
to  become  transformed  into  an  adult  worm.  In  Birds  which  he  had 
caused  to  ingest  ova  containing  embryos,  in  about  twelve  days  he  found 
coupled  individuals,  and — after  seventeen  days — females  full  of  eggs. 
Walker  has  observed  that  the  embryos  remain  alive  in  the  digestive 
canal  of  the  earth-worms,  and  that  when  Birds  swallow  these  they 
become  affected  with  ^yngamosis.  Megnin  has  given  the  '  gapes '  to  a 
Parrot,  by  feeding  it  with  a  certain  number  of  Syngames  collected  from 
Pheasants.  It  has  been  noted  that  affected  birds  often  cough  up  the 
parasites,  and  their  companions  immediately  swallow  them  with  avidity. 
This  is  evidently  the  way  in  which  Syngamosis  is  propagated. 

The  way  in  which  the  embryos  reach  the  respiratory  apparatii.s  is 
not  knowm.  Perhaps  they  become  adherent  in  the  pharynx  during 
deglutition,  and  afterwards  pass  directly  into  the  trachea. 

Treatment. — Isolate  the  affected  Birds,  and  put  those  yet  healthy 
on  clean  ground.  Bury  deeply  or  burn  the  bodies  of  dead  Birds ; 
disinfect  the  ground  of  pheasanteries  or  poultry-yards,  by  sprinkling 
over  it  a  1  per  cent,  solution  of  salicylic  or  sulphuric  acid ;  give 
uncontaminated  food  and  water  to  the  Birds,  adding  to  the  water  two 
or  three  drachms  of  salicylate  of  soda  to  the  quart — such  are  the 
preventive  measures  recommended  by  Megnin. 

In  America  (and  also  in  England),  a  feather  from  which  all  the 
barbules  have  been  removed  except  those  at  the  point,  is  introduced 
into  the  trachea  and  turned  round  there,  with  the  object  of  detaching 
the  worms ;  but  this  is  an  insufficient  and  dangerous  proceeding,  and 
can  only  remove  a  small  number  of  the  parasites  which  are  situated  at 
the  upper  parts  of  the  trachea,  and  are  exceptionally  slightly  attached 
to  the  mucous  membrane  ;  while  it  may  cause  suffocation  that  will 
lead  to  sudden  death. 

Following  Cobbold's  advice,  we  may,  in  cases  of  imminent  asphyxia, 
open  the  trachea  and  withdraw  the  worms. 

Montagu  has  been  successful  with  a  vulgar  remedy  in  England, 
which  consists  in  damping  with  wine,  instead  of  water,  the  grain  with 
which  the  diseased  Birds  are  fed. 

Garlic  has  been  em.ployed  with  much  success,  first  by  Montagu,  then  by 
Megnin.  Montagu  gave  an  infusion  of  rue  and  garlic,  instead  of  water, 
to  drink.  Megnin  prescribed,  as  food,  a  mixture  of  hard-boiled  eggs, 
ox-heart  soup,  stale  bread,  and  salad,  all  well  mixed  up  with  chopped 
garlic,  and  given  in  the  proportion  of  one  clove  of  the  latter  daily  to 
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every  six  Pheasants.  He  was  also  fortunate  in  the  employment  of 
powdered  asafuitida  with  an  equal  part  of  powdered  gentian,  these 
being  incorporated  in  a  cake,  and  given  in  the  proportion  of  oO  gramme 
per  head  every  day.  He  also  mixed  in  every  quart  of  drinking  water, 
a  solution  of  1  gramme  of  salicylic  acid  to  every  100  grammes  of  water. 

It  is  in  being  eliminated  by  the  air  passages,  that  the  volatile 
principles  of  garlic  and  asafoetida  act  as  toxicants  on  the  red  worms  of 
the  ti'achea. 

Megnin  recommends,  besides,  fumigation  with  sulphurous  acid  ;  the 
tits  of  coughing  to  which  it  gives  rise  cause  the  expulsion  of  the 
parasites.  But  this  means  requires  much  watchfulness,  in  order  to 
avert  accidents  from  suffocation. 

The  German  breeder  above-mentioned,  advises  the  employment  of  an 
8  or  10  per  cent,  solution  of  salicylic  acid,  a  few  drops  of  which  are  to 
be  carefully  injected  into  the  trachea  by  means  of  a  straw  stalk. 
And  '  an  EngUsh  farmer  says  he  has  rarely  lost  an  affected  individual 
since  he  resorted  to  tobacco  smoke.  He  places  the  pullets  in  a  box, 
•which  he  covers  with  a  cloth  ;  then  puts  a  little  tobacco  in  a  pipe, 
lights  it,  puts  some  more  tobacco  on  the  top,  introduces  the  pipe  into 
the  box  and  blows  gently  through  the  stem,  until  the  Birds  fall  over 
almost  inanimate.  He  then  restores  them  to  the  open  air,  when  they 
soon  recover  their  health  (Eailliet).' 

Tracheal  injections  do  not  yet  appear  to  have  been  seriously  tried. 
(Those  who  have  employed  it  speak  highly  of  paraffin,  applied  directly 
to  the  upper  part  of  the  trachea  by  means  of  the  tip  of  a  feather.) 

2.  Syngamus  bronchialis  (Miihlig).^ — Body  cylindrical,  and  taper- 
in"^  slightly  in  front.  Mouth  arranged  as  in  S.  iradiealis.  Male, 
10°  mm.  long ;  caudal  pouch  spherical,  entire,  and  sustained  by  ribs, 
the  two  posterior  of  which  are  tridigitated,  and  arise  from  a  common 
trunk  that  is  nearly  double  their  length,  the  middle  and  anterior  ones 

cleft the  external  anterior  lying  alongside  the  middle  one  ;  spiculae 

filiform,  curved  at  the  end,  and  fringed  at  the  inner  margin.  Female, 
25  mm.  long,  the  posterior  extremity  terminating  in  a  conical  point ; 
vulva  slightly  salient,  and  situated  at  the  first  third  of  the  length  of 
the  body.  Ova  ellipsoid,  non-operculated,  and  90  /a  long  by  60  ji  broad. 
Copulation  is  not  constant,  and  the  coupled  worms  may  be  disengaged 
without  tearing  the  integuments. 

This  worm  has  been  found  by  ]\Iiihlig  in  some  young  Japanese  Geese. 
It  is  at  least  closely  related  to  the  species  that  lives  in  the  black  Stork, 
and  which  Diesing  named  Sclcrostomnni  tracJwalc — the  Sj/iujamus 
Sclcrostoviinii  of  Molin. 

Miihhg  met  with  this  Syngamus  to  the  number  of  20  to  80,  forming 
bundles  in  the  larynx,  trachea  and  bronchi,  the  ultimate  ramifications 
of  which  they  had  reached,  and  where  they  were  enveloped  in  a  thick 

1  Miihlig.  Siiiiijaimis  Bronchialis.  Deutsche  Zeitschr.  f.  Thiermed.  u.  Vergl. 
ratholoeie,  X.,  1884,  p.  2(5').  —  Przibylka.  Preus.s.  Mittheiliingen,  18.')0-y4,  p.  111.  — 
Hayem.  Conip.  Kend.  de  la  Soc.  de  liiologie  (■,),  V.,  1873,  pp.  295,  301  :  (6),  I.,  1874, 
p.  197. 
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mucus.  There  was  sometimes  a  cvoupal  pneumonia,  and  an  exudate 
of  the  same  character  was  thrown  out  into  the  air-sacs,  which  also  con- 
tained ova  that  had  undergone  segmentation  to  a  variable  degree,  and 
free  embryos.  The  symptoms  were  analogous  to  those  noted  in  the 
Gallinoe,  and  consisted  chiefly  in  gaping  and  a  characteristic  cough. 

Przibylka  has  several  times  observed  the  same  atfection  in  Geese. 
It  attacked,  by  preference,  the  young  ones,  and  always  terminated  in 
death.  Besides  the  above  symptoms,  he  remarked  a  state  of  debility 
that  kept  the  Birds  lying  for  a  long  time,  accompanied  with  convulsive 
movements  of  the  head,  and  eliforts  to  vomit — due  to  the  mucus,  mixed 
with  worms,  that  had  accumulated  in  the  trachea  and  bronchi. 

Hayem  found  in  each  of  two  Ducks — which  were  at  the  same  time 
affected  with  pulmonary  mycosis— twenty  worms  agglomerated  in 
bundles  in  the  trachea,  and  particularly  in  the  syrinx  ;  some  had  even 
penetrated  the  lungs.  Hayem  assigned  to  them  a  length  of  3o  mm. 
to  -to  mm.  for  the  females,  and  about  15  mm.  for  the  nudes.  He  classed 
them  with  the  Sclerostoma  armatum  Dies,  of  the  Horse — the  Scl. 
eqidnnm  Miill.  ;  but  it  is  more  probable  that  they  belong  to  another 
species  of  Sclerostome  or  Syngame — perhaps,  even,  to  the  Syngamns 
broiichialis. 
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A  LARGE  number  of  observations  have  established  the  fact  that  the 
Fungi  of  moulds — Mucedincs — belonging  to  the  genus  Aspergillus  Micheli, 
may  develop  and  vegetate  in  the  respiratory  apparatus  of  Birds — 
exceptionally  in  Mammals — and  cause  serious  alterations  in  it.  Accord- 
ing to  the  seat  they  occupy,  we  have  hrcncJio-viycoses,  ])ncvmcmy coses, 
and  cytomycoses  or  mycoses  of  the  air-sacs.  These  affections  will 
be  examined  first  in  Birds — in  which  they  are  relatively  frequent,  and 
then  in  the  domesticated  Mammals — in  which  they  are  quite  rare. 

Birds.  ^ — The  first  recorded  case  of  pneumomycosis  goes  back  as  far 
as  1815,  and  is  due  to  Meyer  and  Emert,  who  observed  it  in  a  Jay. 
Afterwards,  similar  occurrences  were  noted  in  the  Flamingo,  Eider- 
duck,  Sea-gull,  Stork,  Ostrich,  Plover,  Parrot,  Bullfinch,  Eaven,  Owl, 
Falcon,  etc.,  with  regard  to  wild  Birds  ;  and  in  such  domesticated 
Birds  as  the  Fowl,  Pheasant,  Pigeon,  Goose,  Duck,  and  Swan. 

The  Aspcrtjilli  are  Fungi  belonging  to  the  order  of  the  Ascoviycctcs — 
that  is,  of  those  which  form  their  spores  by  partial  division  in  the 
interior  of  tubular  mother-cells,  named  asques  or  tJiecce,  Sind  are  grouped 
in  special  apparatuses — the  pjeritheae.  The  latter  do  not  open,  and 
must  be  destroyed  before  the  spores  are  set  free  ;  this  is  the  character 
of  the  family  of  Perisi)oriacca\ 

The  Aspcrijilll  are  endowed  with  great  vegetative  power,  and  are 
constituted  by  filaments  of  colourless  mycelium,  having  thin,  trans- 
parent walls,  with  unequal  spaces  formed  by  partitions,  and  throwing 
out  lateral  ramifications.     These  filaments  form,  on  the  surface  of  their 

1  Rubin.  IliHt.  Nat.  t/tx  Ve(j6fav.r  Paraxilex.  Paris,  18.53,  p.  51.5.  —  Hayein. 
Comp.  Rend,  de  la  Soc.  de  Biologic  (.'»)  V.,  1873,  pp.  295,  300  (Pneumomycose  du 
Canard).  —  CJenerali.  JJi  una  Malattia  Ejikoolica  nei  Colomhi.  II  Medico  Veterinario, 
1879,  p.  272.  —  Kitt.  Alycosen  der  J^vftircf/e  bti  Tnubev.  Deutsche  Zeitfch.  f.  Thier- 
medicin,  1881,  p.  110.  — Rivolta  and  Delprato.  L'Ornitojatria.  Pita,  1881,  p.  247. 
—  Ziirn.  Die  Kraid-htittn  des  JlaitsinfliajdR.  Weimar,  1882,  p.  130.  —  Perroncito. 
II  Medico  Veterinario,  1884,  p.  105.  —  Schlitz.  Mittheilungen  aus  dem  Kaiserl. 
Ge-sundheitHamt.,  1884,  p.  208.  —  Rivolta.  CJiornale  di  Anat.  Fisiol.  e  Patol.  dtglj 
Animali,  1887,  p.  131.  —  Zschokke.  Schweizer-Archiv  f.  Thierheilkunde,  1887,  p.  172. 
— Dubreuilh.  jQcs  Moi.sifi.sures  Parasitaires  de  Vllomme  et  des  Animaiix  Sitptriein-a. 
Archives  de  Mod.  Experimentale  (1),  III.,  1891,  pp.  428,  50G. 
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substratum,  a  felted  layer — the  thallum — above  which  is  spread  a  looser 
layer  in  the  form  of  down — the  (erial  mycelium.  From  it  grows  the 
fertile,  non-partitioned  tilaraents  that  expand  into  a  head  at  their 
summit.  This  head  buds  and  is  covered  with  branches — sterigmates — 
each  terminating  in  a  chaplet  of  radiating,  globular  spores — conidios — 
the  whole  of  which  forms  a  kind  of  capitidum.  In  certain  species — 
Asp.  nigrescens — these  primary  branches  ramify  at  the  summit  in  their 
turn,  and  terminate  by  a  vorticelli  of  sterigmates,  each  of  which  bears 
a  chaplet  of  conidite.  Besides  this  conidian  apparatus,  the  Aspergilli 
are  also  characterized  by  their  perithecae,  which  have  been  seen  in  only 
two  species — A.  glaiccus,  or  A.  rcpens.  These  are  globular  masses — 
kind  of  tubercles  carrying  mycelian  filaments  at  their  ends,  and  con- 
taining, when  ripe,  special  cells — asques — each  of  which  divides  in 
other  eight  cells — ascosporcs.  The  wall  of  each  peritheca  may  at  first, 
by  thickening  and  modification  of  its  external  cells — assume  the  con- 
sistence of  a  hard  body — sclerote — in  which  the  asques  only  form  at  a 
later  period.  In  any  case,  the  asques  or,  better,  ascospores  are  only  set 
free  by  rupture  of  the  external  wall  of  the  peritheca,  which  has 
previously  become  very  thin. 

Four  species  of  Aspergillus  have  been  found  in  the  parasitic  state, 
though  this  is  only  accidental  for  them,  as,  like  the  other  moulds,  they 
develop  almost  exclusively  on  dead  organic  matters. 

1.  Aspergillus  glaucus  Link  {Eurotluni  herhitriorum  Link,  Eitrotium 
Aspergillus  glaucus  De  Bary).— Filaments  of  the  mycelium  partitioned 
at  long  intervals  ;  salient  filaments  1  cm.  long.  Capitules  irregularly 
rounded,  greenish-blue,  yellow  or  brown.  Conidiai  grayish  green, 
round  or  oval,  and  from  8  /a  to  15  /x.  Perithecas  globular,  and  from  75 
p.  to  80  fj..  Asques  from  12  /a  to  15  /x,  containing  8  lenticular,  colourless 
ascospores  from  8  /*  to  10  /x  in  diameter. 

2.  Asp.  nigrescens  [Asp.  Niger  Von  Tieg.). — In  tufts  of  a  chocolate 
brown  colour.  Capitules  very  compact,  each  formed  by  an  expanded 
globular  base,  the  sterigmates  of  which  are  brown  and  long,  and  are 
divided  into  from  three  to  eight  digitiform  branches,  on  which  are 
reared  the  conidian  chaplets  ;  these  are  very  small — 2-5  /x  to  3-5  /x — 
and  brown  or  brownish-violet.  Perithecae  are  irregular  in  shape,  and 
brownish-gray  or  red. 

3.  Asp.  funiigatus  Fresenius. — This  has  a  great  resemblance  to  the 
preceding  species  by  the  size  and  tint  of  the  capitules,  which  are, 
however,  a  little  brighter  and  rounder  ;  but  the  cones  are  inverted. 
Sterigmates  undivided,  yellow  or  blue,  then  brown  or  dark-gray. 
Conidiae  round,  smooth,  and  colourless. 

4.  Asp.  candidus  Link.— Sterigmates  transparent.  Capitules  trun- 
cated. Conidiae  colourless,  snowy  white  when  seen  in  masses,  and 
from  2  /x  to  3  /x  in  diameter. 

Mycoses  of  the  air-passages  have  been  observed  in  Poultry,  by 
Serrurier  and  Rousseau  in  1841,  Bollinger  in  1881,  and  Perroncito  in 
1883  ;  in  Pheasants  by  Robin  in  1848,  and  Rivolta  in  1887  ;  in  Pigeons 
by  Serrurier  and  Rousseau  in  1841,  Bonizzi  in  1876,  Generali  in  1879, 
Bollinger  and  Kitt  in  1881 ;  in  Geese  by  Fresenius  in  1858,  and  Schiitz 
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in  1881 ;  in  Ducks  by  Hayem  in  1873  ;  and  in  Swans  by  Jiiger  in  1810, 
and  Zschokke  in  1887. 

The  Si/7)i2)(o)ns  consist  at  first  in  an  acceleration  of  the  respiration, 
in  a  more  or  less  serious  catarrh  of  the  trachea  and  bronchi,  and  a 
ronchus  heard  loudest  in  expiration.  Then  the  respiration  becomes 
more  and  more  difficult  and  sufi'ocant,  and  the  ronchus  louder  and 
rumbling,  as  in  diphtheria.  There  is  fever,  the  temperature  of  the. 
body  is  elevated,  the  appetite  is  diminished  or  has  altogether  disappeared, 
but  the  thirst  is,  on  the  contrary,  increased.  The  sick  creatures  keep 
aloof,  and  are  feeble  and  depressed  ;  the  wings  droop,  the  feathers  are 
erect,  the  eyeUds  half  closed,  the  head  pendulous,  and  the  aspect 
somnolent.  Emaciation  sets  in  more  or  less  rapidly,  and  a  colliquative 
diarrhoea  carries  off  the  Birds  in  from  one  to  several  weeks — or  even 
two  months'  illness.  In  mycosis  of  the  air-sacs,  marasmus  is  some- 
times the  only  sign  of  the  malady. 

The  Lesions  are  seated  in  the  trachea,  bi'onchi  and  lungs,  and  various 
air-sacs — rarely  in  the  nasal  cavities,  or  the  air-sinuses  of  the  bones. 

They  are  tubercles,  or  plane  or  discoid  membranous  formations, 
3  mm.  to  10  mm.  thick,  of  a  dirty-yellow  or  greenish  colour,  and  are  at 
first  soft,  then  more  consistent,  and  in  the  form  of  a  fibrino-purulent 
exudate.  Sometimes  the  air-cavities  are  more  or  less  obstructed  by 
these  formations,  which  are  then  thicker  and  firmer.  They  may 
undergo  caseous  or  calcareous  degeneration.  In  their  substance,  but 
more  especially  on  their  surface  or  superficial  layers,  are  found  the 
mycelium  and  conidian  apparatus  of  an  Asjjenjillus.  The  exudate  is 
composed  of  fibrin  in  which  are  many  leucocytes — the  majority  of  these 
being  infiltrated  with  fat — and  multitudes  of  micrococci.  In  the  lungs 
are  agglomerated  or  disseminated  tubercles,  these  organs  presenting 
the  appearance  of  caseous  pneumonia,  or  phthisis  with  crude  tubercles. 
Perroucito  on  one  occasion  found  the  affection  localized  in  the  membrane 
lining  the  thoracic  sacs  and  the  peritoneum,  the  lesions  consisting  of 
tubercles,  the  largest  of  which  were  the  size  of  a  pin's  head,  and 
altogether  resembling  those  of  the  acariasis  due  to  the  Syinplectoptcs 
cysticola  (see  p.  245).  In  their  centre  was  a  mycelium  of  the  AsijergiUus. 
It  is  possible  that,  in  some  cases,  the  I'ungi  establish  themselves 
only  in  respiratory  organs  already  enfeebled  by  some  disease  ;  but 
generally  they  are  veritably  and  primarily  pathogenic.  Spores  from 
forage  and  litter  penetrate  with  the  inspired  air,  and  find  in  the  mucous 
membrane  of  the  respiratory  passages  a  warm,  moist  medium  that  is 
favourable  to  them  ;  there  they  throw  out  a  mycelium  which,  in  develop- 
ing, gives  rise  to  inflammatory  phenomena.  This  conclusion  results 
from  the  interesting  researches  of  Schiitz.  Siebenmann  had  shown 
thr.t  the  Asp.  fitmigatiis  and  Asp.  iiigrescens  vegetate  at  a  somewhat 
high  temperature  ;  and  Schiitz  has  recognised  that  the  first  of  these 
species— which  requires  a  temperature  of  37°  to  40'  Cent.,  is  the  most 
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dangerous  ;  while  Asp.  nigrescens — which  grows  at  35"  only — is  less  to 
be  feared,  for  if  its  spores  germinate  at  the  temperature  of  the  body  of 
Birds,  it  will  not  produce  a  true  mycelium.  With  regard  to  the  Asp. 
glaucHS,  it  does  not  germinate  at  the  animal  teinperature,  and,  accord- 
ing to  Schiltz,  its  spores  can  only  act  as  a  foreign  body  by  mechanical 
irritation  and  obstruction  of  the  air-passages. 

The  experiments  instituted  by  Dieulafoy,  Chantemesse  and  Widal, 
with  the  Aspergillus  fnmigatus — and  of  which  we  have  already  spoken 
(p.  343) — also  throw  light  on  the  pathogenic  action  of  these  moulds. 
Cultures  have  been  made  with  this  Aspergillus  removed  from  the  lung 
of  a  diseased  Pigeon,  and  the  spores  of  this  culture,  on  being  injected 
into  the  axillary  vein  of  a  healthy  Pigeon,  gave  rise  to  a  hepatic  and 
pulmonary  tuberculosis  that  was  fatal  in  three  or  four  days.  Injected 
into  the  trachea,  they  cause  death  in  a  period  varying  from  ten  to 
twenty  days,  according  to  the  dose.  The  lesions  are  in  this  instance 
predominant  in  the  lungs,  where  the  agglomerated  tubercles  may 
simulate  blocks  of  pneumonic  infiltration  in  which  caseous  masses 
form.  The  histological  lesions  are  in  every  way  hke  those  of  bacillary 
tuberculosis ;  sections  show  the  tubercular  nodules  surrounded  by 
giant  cells. 

The  youngest  nodules  are  formed  by  an  agglomeration  of  leucocytic 
or  epithehoid  cells  around  one  or  several  mycelian  filaments.  The 
oldest  granules  have  in  their  middle  a  felting  of  mycelia,  with  branches 
more  vigorous  at  the  periphery  than  in  the  centre.  In  certain  cases  the 
tubercle  is  only  represented  by  a  large  giant  cell,  the  protoplasm  of 
w^hich  contains  a  ramification  of  the  mycelium  either  alive,  altered,  or 
moniliform,  as  if  digested  by  phagocytosis.  Some  tubercles  attain  a 
fibrous  evolution,  their  centre  being  only  represented  by  fibrillar 
protoplasm  which  merely  contains  vestiges  of  the  Fungus,  or  even 
nothing  of  it— as  if  the  tubercle  had  entirely  destroyed  the  parasite. 

The  finer  and  more  deUcate  breeds  of  Pigeons  are,  according  to 
Generali,  more  exposed  than  the  common  breeds  to  the  pneumomycoses 
and  mycoses  of  the  air-sacs. 

The  prophylaxis  of  this  affection— which  may  appear  in  an  epizoutic 
form — evidently  consists  in  rigorous  cleanhness  of  the  fowl-roosts  and 
dove-cots,  etc.,  in  their  disinfection  with  boihng  water,  and  in  the 
destruction  of  everything  invaded  by  the  moulds. 

The  malady  is  usually  fatal.  At  its  commencement,  however, 
benefit  may  be  derived  from  the  employment  of  tar  vapour,  engendered 
as  follows  :  a  spoonful  of  vegetable  tar  is  poured  on  a  pint  of  water, 
and  this  is  then  stirred  about  with  a  piece  of  red-hot  iron  ;  but  the 
vapour  should  not  be  so  dense  as  to  be  irritating. 

Mammalia.— Several  moulds  in  the  form  of  spores  may  enter  the 
air-passages  of  the  domesticated  Mammaha,  and  become  developed 
there   if   any  pathological   alteration— such   as  a  pulmonary  cavern. 
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tracheotomy,  etc. — locally  suppresses  the  current  of  air,  aud  offers  a 
favourable  habitat  to  these  Cryptogams.  But  in  such  a  case  they  do 
not  become  pathogenic,  and  we  need  not  further  refer  to  them  ;  nor  is  it 
necessary  to  notice  the  cases  of  pneumonias  or  pneumoconioses  due  to 
the  penetration  of  spores  that  act  simply  as  irritants,  and  do  not  vegetate. 
The  pulmonary  mycoses  due  to  micrococci,  do  not  enter  into  the  scope 
of  this  treatise.  Owing  to  this  elimination,  there  remain  only  a  small 
immber  of  real  pneumomycoses  in  the  domesticated  Mammalia  to 
consider. 

Ziirn  states  that  Schiitz  has  on  several  occasions  observed  asper- 
gillary  pneumomycosis  in  the  Horse,  he  (Ziirn)  having  witnessed  it  in 
Oxen. 

At  the  autopsy  of  a  Horse  destroyed  because  affected  with  paralysis 
of  the  pharynx,  Rivolta  found  a  tumour  of  the  right  sinus,  the  san- 
guineous and  purulent  contents  of  which  contained  numerous  filaments 
of  mycelium  and  shining  nucleated  cells.  There  was  also  pneumonia 
of  the  right  lung,  and  filaments  of  mycelium  in  the  pulmonary  vesicles. 
The  pathogenic  role  of  the  Fungus  is  far  from  being  well  established. ^ 

Martin  has  published  an  interesting  observation  with  regard  to 
pneumomycosis  in  a  Horse  four  years  old,  which  was  destroyed  because 
it  was  so  wasted,  it  having  scarcely  eaten  anything  for  several  months. 
In  the  whole  anterior  portion,  and  in  the  inferior  moiety  of  both  lungs, 
the  pleura  was  unequally  thickened,  injected,  and  opaque.  The  anterior 
lobes  of  the  lungs  were  hepatized,  and  in  their  mass  were  disseminated 
purulent  nodules — bigger  than  a  pea — surrounded  by  a  thick  con- 
nective-tissue membrane,  and  often  communicating  with  the  bronchi. 
The  mucous  membrane  of  these  was  inflamed,  and  their  lumen  ob- 
structed by  purulent  products.  Larger  nodules  were  found  in  the  liver. 
All  of  these  showed — in  the  midst  of  pathological  products — the  fila- 
ments of  mycelium  from  2  /x  to  3  /x  broad  by  15  /x  to  30  /x  long ;  some 
of  them  were  as  much  as  6  /x  broad  and  20  /x  to  90  /x  long.  Their 
nature  and  origin  were  not  determined. - 

Eoeckl  has  made  a  similar  observation  with  regard  to  a  Cow.  Nodules 
the  size  of  a  hemp-seed  were  scattered  throughout  the  pulmonary 
tissue.  Partial  pneumonias  gave  to  the  organ  an  appearance  analogous 
to  that  of  pleuro-pneumonia.  The  bronchial  mucous  membrane  was 
ulcerated  at  several  points ;  the  nodules  corresponded  to  the  pulmonary 
alveoli,  their  centre  being  formed  of  a  mycelium,  the  filaments  of  which 
had  a  radiated  arrangement  at  their  periphery.  By  their  dimensions 
they  appeared  to  belong  to  the  Asp.  fiimigaius.  Plana  has  recorded  a 
similar  case  in  a  Cow.-' 

Mazzanti  has  also  found  the  lungs  of  a  Lamb  full  of  tubercles,  which 
had  puriform  contents ;  they  were  the  size  of  a  poppy  to  that  of  a 
hemp-seed,  surrounded  by  an  inflammatory  areola,  and  sometimes  three 
or  four  of  them  were  collected  in  a  mass.  Their  contents  contained 
spores  and  a  mycelium  formed  by  a  central  cell,  that  threw  out  a  small 
number  of  filaments  11  /x  long  and  4  /x  broad,  terminating  in  an  enlarge- 
ment from  which  new  filaments  issued.     The  nodules  had  their  point  of 

^  Rivolta.     11  Medico  Veterinario.  1856. 

-  Martin.     .Jahresber.  d.  K.  Centr.-Thierarzneischule  in  Miinchen,  1884,  p.  111. 

=*  Roeckl.  Deutsche  Zeitsch.  f.  Thiennedicin,  1884,  p.  122  ;  Anna!,  de  Med.  Veteri- 
naire,  1885,  pp.  140,  195.  —  Plana.  R.  Scuola  Sup.  di  Med.  Veter.  di  Milano.  An- 
«uario  per  188t)-87. 
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origin  in  the  air-cells,  whence  the  morbid  process  had  invaded  the 
neighbouring  parts — irritation  of  the  interlobular  connective  tissue, 
exudation  into  the  terminal  bronchial  divisions,  tumefaction  of  their 
mucous  membrane,  and  hyperplasia  of  the  peri-bronchial  connective 
tissue.^ 

Eivolta  has  given  the  name  of  Mucorimyces  canis  famiUaris  to  a 
Fungus  he  found  in  a  Bitch  that  died  in  a  state  of  marasmus,  after  pre- 
senting the  following  symptoms  :  dry  and  frequent  cough,  respiration 
hurried,  lameness  of  a  hind-leg.  The  kidneys,  lungs,  spleen,  and  left 
cornu  of  the  uterus  were  invaded  by  encephaloid  sarcoma,  which  con- 
tained filaments  interlaced  in  various  directions,  some  of  them  being 
formed  by  round  cells  or  spores  placed  end  to  end.  Their  diameter 
varied  from  4  /x  to  22  /x,  and  their  length  reached  28  fj..  It  is  regrettable 
that  this  Fungus  had  not  been  cultivated,  as  this  would  have  revealed 
its  nature,  and  probably  have  led  to  the  suppression  of  the  arbitrary 
name  of  Mucorimyces  given  to  it." 

'  Mazzanti.     PneumonicoHi  in  un  Agne/lo.     II  ^Moderno  Zooiatro,  II.,  1891,  p.  87. 
■•'  Rivolta.     Giorn.  di  Anat.  Fisiol.  e  Patol.  degli  Animali,  1885,  p.  121. 


BOOK  V. 

PARASITES  OF  THE  CIRCULATORY  APPARATUS. 

Among   the   embryos   of   parasites  which,  when   introduced   into   the 

digestive  apparatus,  do  not  find  there  the  conditions  required  for  their 

development,  a  large  number  pass  through  the  gastric  or  intestinal 

wall  in  search  of  a  habitat  better  adapted  to  their  needs.     Some  of 

them  in   these   migrations   enter  the   bloodvessels,   and  in  them  are 

passively  carried  on  to  the  place  where  they  will  undergo  their  ulterior 

development — such   are,  as   an  incontestable   example,    the   parasitic 

Helminths  of  the  nerve  centres.     The  blood  from  various  parts  of  the 

body,  in  this  way  often  acts  as  a  carrier  of  the  parasites,  which,  owing 

to  their  microscopical   dimensions,   and  their  extensibility,   can  pass 

through  the  capillary  networks.     The  majority  only  pass  through  the 

circulation,  but  there  are  some  which  make  the  blood  their  habitat — it 

attracts  and  retains  them;  these,  for  this  reason,  are  n&med ILeniatozoa , 

because  one  of  the  phases  of  their  existence  requires  the  blood  as  a 

medium.  1 

The  majority  of  Haematozoa  are  Helminths,  though  the  presence  of 

Infusoria  has  been   observed  in  the  blood  of  several  Mammals  and 

domesticated  Birds. 

Generally  speaking,  the  Haematozoa  have  no  appreciable  influence 

on  the  health  of  their  host ;  but  sometimes  they  bring  about  local  or 

general  disorders,  which  are  most  frequently  subordinate  to  disturbance 

in  the  circulation. 

Independently  of  the  Haematozoa,  other  Helminths  — in  developing 

in  the  myocardium — are  capable  of  determining  grave  alterations.     If 

the  heart  could  admit  all  the  parasites  which  have  the  muscles  for 

their  habitat,  the  Echinococci  would  alone  deserve  to  be  examined 

here,  as  they  of  themselves  are  a  source  of  danger.     They  may  be  met 

with  in  the  heart  of  all  the  animals  which  harbour  them,  but  their  evil 

effects  have  only  been  noted  in  the  Ox  and  Horse. 

In   the  following  chapters  we  will   examine  the  various  parasites 

which  have  been  found  in  the  circulatory  apparatus  of  the  domesticated 

animals. 

1  Blanchard.     Art.  Jlcmalozoaires.     Diet.  Encycl.  des  Sc.  Medicales  (4),  XIII.,  1887, 
p.  43. 


CHAPTER  I. 


H.I}MATOZOA    OF    THE    HOESK. 


The  parasites  of  the  blood  or  of  the  organs  of  circulation  in  the 
Horse,  are  Infusoria,  or  Nematodes  in  the  embryonic  or  larval  states. 
Echinococci  are  sometimes  also  found  in  the  walls  of  the  heart  or 
arteries;  but  this  matter  will  be  considered  when  studying  the  parasites 
in  the  heart  of  the  Ox — only  the  parasitic  Infusoria  and  Nematodes  of 
the  circulatory  apparatus  being  dealt  with  here. 

Akticle  I.— Infusoria.' 

The  Horses  and  Mules  of  the  Indian  army  are  often  attacked  by  a 
very  deadly  disease,  which  is  also  observed  in  Camels,  and  which  is 
designated  Surra  (an  Indian  word)  by  the  English  army  veterinary- 
surgeons  ;  it  is  accompanied,  in  the  majority  of  cases,  by  an  Infusorium 
in  the  blood.  This  is  a  Euflagellate  of  the  family  of  Cercomonadidu", 
like  the  Monocercovionas  and  Trichovionas  (see  p.  318).  Evans,  who 
was  the  first  to  observe  it,  mistook  it  for  a  Spirillum  ;  Steel  afterwards 
described  it  by  the  name  of  Spiroclicctc  Ecansi  :  but  Crookshank,  after  a 
minute  study  of  this  organism,  recognised  it  as  a  flagellated  Infusorium, 
and  gave  it  the  name  of  Tricliovionas  Evansi.  Osier  subsequently 
classed  it  in  the  genus  Hcematomonas — a  class  created  in  1883  for  a 
Protozoon  found  in  the  blood  of  Eishes — under  the  designation  of  H. 
Evansi.  But,  as  Balbiani  observed,  it  is  in  reality  a  Trypanosovia,  and 
ought  to  be  called  Trypanosoma  Ecansi. 

It  measures  20  //  to  45  /a  in  length,  by  about  1  jj.  in  breadth  towards 

^  Evans.  Report  on  'Surra'  in  the  Dera  I^mael  Khun  Di>,tricl,  1880.  —  Idem.  On 
a  Horse  Disease  in  India  knoicn  an  '  Swra,'  probably  due  to  a  Hcunatozoon.  The 
Veterinary  Journal,  XIII.,  1881,  pp.  1,  83,  180,  326  ;  XIV.,  1882,  pp.  97,  181.  —Steel. 
Report,  1881-2  (Kecueil  de  Med.  Veterinaire,  1888,  p.  298).  —  Burke.  Febris  Hcetna- 
fobin  Equornm.  The  Veterinary  Journal,  XIV.,  1882,  p.  319.  —  Crookshank.  Journ. 
Microse.  Society,  1886.  —  Osier.  British  Medical  Journal,  March  12,  1887.  —  Burke. 
Journ.  of  Comp.  Med.  and  Surgery,  VIII.,  1887,  p.  223.  —  Blanchard.  Elude  sur  vne 
Maladie  Speciale  des  Mn/ets  Importet*  an  Tonlin  .  .  .  Bull.  Soc.  Centr.de  Med.  Veteri- 
naire, 1888,  p.  694.  —  Balbiani.  Erolution  dcs  Microor(jani>^ines.  Journ.  de  Micro- 
graphie,  1888,  p.  399.  —  Burke.  A  Monograph  on  '  Sit7-ra  '  or  Pernicious  Anwmia  in 
the  Lower  Animals.  The  Veterinary  Journal,  January,  1888.  —  Idem.  Micro- 
Orrjanisms  and  Disease  .  .  .  What  is  the  Pathology  of  'Surra'  in  Animals:-'  Ibid. 
XXVIIL,  1889,  p.  25.  —  (Rarl;ing.  A  Preliminary  Note  on  the  Sature  and  Path- 
ology of  the  Disease  knoicn  a.^  ■  Surra '  affecting  Horses  and  Mvles  in  India.  The 
Veterinary  Journal,  June,  1891,  Vol.  XXXII.,  p.  399.) 
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the  middle.  Very  variable  in  shape,  it  resembles  an  embryonic  Nema- 
tode, and  has  a  longitudinal  undulating  membrane  that  prolongs  the 
body  behind,  like  a  long,  slender,  and  very  flexible  tail. 

Surra  is  an  epizocitic  pernicious  aniemia,  which  is  manifested  by 
elevation  of  temperature,  inappetence,  rapid  emaciation,  an  icteric  tint 
of  the  visible  mucous  membranes,  lachrymation,  leucocytosis,  swelhng 
of  the  limbs,  and  thick,  high-coloured  urine.  The  wasted  animal  falls 
into  a  state  of  extreme  debility,  and  death  occurs  in  marasmus  and 
coma  in  about  from  ten  to  sixty  days. 

An  examination  of  the  blood  during  life  shows  an  increase  in  the 
number  of  white  corpuscles,  and  a  diminution  in  that  of  the  red — the 
majority  of  which  are  altered,  and  have  a  crenellated  contour  ;  in  the 
midst  of  these,  and  displacing  them  by  its  movements,  is  the  Trypano- 
soma Ecansi. 

At  the  autopsy,  there  are  observed  infiltrations  into  the  connective- 
tissue,  enlargement  of  the  lymphatic  glands,  and  slight  dropsy  of  the 
serous  membranes ;  the  stomach  and  intestines  are  congested,  and 
contain  a  certain  quantity  of  a  yellow  foetid  fluid ;  the  gastric  mucous 
membrane  shows  ulcers  of  variable  dimensions,  which  may  extend 
to  the  muscular  tunic,  and  lead  to  perforation  ;  the  spleen  is  enormous 
in  size,  and  may  weigh  two  kilogrammes  ;  the  lungs  are  congested  ;  all 
the  other  organs  are  anaimic. 

Nothing  is  known  as  to  the  etiological  conditions  of  the  disease, 
although  it  is  considered  as  allied  to  malaria.  Evans  has  recognised 
that  it  is  transmissible  by  inoculation,  and  that  the  blood  of  affected 
animals  may  spontaneously  or  experimentally  contain  the  Trypanosome. 
It  is  probably  the  same  organism  that  Lewis  found  at  Calcutta  in  1885, 
in  the  blood  of  a  young  Dog,  and  in  that  of  the  Horse  and  Camel. 

Surra  has  sometimes  decimated  the  English  cavalry  in  India,  killing 
50  per  cent,  of  the  Horses.  There  is  no  doubt  that  it  is  the  same 
disease  observed  by  Blanchard  among  the  Mules  imported  into  Tonquin 
(Cochin-China)  for  the  use  of  the  French  army.  There  is  yet  much 
to  be  done  in  order  to  establish  the  pathogeny  of  this  affection,  and 
the  part  played  in  its  production  by  the  Trypanosoma  Ecansi. 

(This  parasite  would  appear  to  infest  the  blood  of  several  species  of 
animals,  without  causing  them  any  perceptible  inconvenience.  As  has 
been  mentioned,  Horses,  Mules,  and  Camels — -but  especially  Horses^ 
suffer  from  a  disease  in  which  the  Trypanosome  is  generally  found  in 
the  blood,  and  in  which  the  most  marked  feature  is  anaimia.  It  is 
more  prevalent  in  some  parts  of  India  than  others,  and  appears  to  be 
very  common  in  Burmah  and  Cochin-China — though  it  will  probably 
be  found,  on  investigation,  to  have  a  wide  geographical  extension  in  the 
warm  and  humid  regions  of  Asia. 

It  is  looked  upon  as  invariably  fatal,  though  the  total  losses  from  it 
in  India  are  not  so  serious  as  Neumann  states,  as  it  is  not  generally 
prevalent ;  nevertheless,  the  mortality  caused  by  it  in  that  country 
and  Burmah  has  been  described  as  enormous.  In  one  regiment  alone 
— the  fifth  Bengal  Lancers — 15  Horses  and  13  Mules  succumbed  to  it 
in  1890;  and  in  1891,  LI  Horses  and  7  Mules  perished.  Dogs  appear 
to  be  spontaneously  affected,  and  die.^  Dogs  and  Monkeys  have  been 
successfully  inoculated,  and  Rabbits  are  very  susceptible — though  the 
disease  is  not  so  fatal  in  them. 

The    Symptoms — as   Neumann   remarks — are   progressive  anaemia, 

(1  Palliu.     The  Veterinary  Journal,  June,  1889,  p.  405.) 
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with  lassitude,  emaciation,  conjunctival  petechiac,  abundant  urine,  and 
ultimately  death  from  exhaustion.  The  urine  in  most  cases  is 
albuminous.  Banking — the  latest  observer — states  that  the  course  of 
the  disease  is  characterized  by  fever  of  a  remittent  or  intermittent 
type,  with  irregular  exacerbations,  and  not  often  rising  beyond  104^  F., 
falling,  however,  as  low  as  98°  F. 

Eanking  made  most  careful  examinations  of  the  blood  in  a  number 
of  cases,  but  in  only  one  specimen  did  he  find  the  organism — Spirillum, 
Haematomonas,  Spirochaet — hitherto  supposed  to  be  the  cause  of '  Surra.'^ 
He  remarked  the  crenellated  condition  of  the  red  corpuscles— which  he 
terms  echinosis,  from  their  resemblance  to  an  echinus ;  but  what 
particularly  struck  him  was  the  appearance — in  the  interior  of  the 
corpuscle— of  a  foreign  substance  presenting  amoeboid  movements  and 
very  various  form,  varying  from  circular  through  stellate  and  pileate 
forms  to  a  veritable  bacillar  fox'm — straight,  curved  or  spiral.  These 
bodies  he  considered  comparable  to,  if  not  identical  with,  the  Pht.s- 
viodium  malarice  of  Marchiafova  and  Celli,  as  they  corresponded  in 
all  particulars — both  of  morphology  and  development — with  those 
organisms.  In  Banking's  experiments,  this  organism  —  which  was 
invariably  present  in  all  the  cases — conformed  in  every  point  to  the 
requirements  of  Koch's  postulates,  with  regard  to  such  organisms  and 
contagious  disease. 

"When  the  blood  was  in  the  stage  of  'echinosis,'  the  red  cells  had 
adherent  to  them,  or  imbedded  in  their  substance,  minute  circular 
organisms,  varying  in  size  from  -OOOi  mm.  to  -002  mm.  in  diameter. 
These — which  he  named  '  spores  ' — were  in  some  stages  seen  free  in 
the  plasma  in  variable  quantities,  and  exhibiting  actively  motile 
properties.  They  attached  themselves  to  the  surface  of  the  red  blood- 
discs,  giving  rise  to  the  echinoid  corpuscles  of  early  echinosis. 

After  a  variable  time,  the  cells  lost  the  echinoid  appearance  and 
became  i^lasmodic — that  is,  they  were  occupied  by  the  organisms 
mentioned  above,  and  were  comparable  to  the  Plasmodium  malarice. 
These  plasmodic  corpuscles  were  of  irregular  contour  in  most  instances. 
After  a  further  period  the  plasmodia  broke  up,  underwent  rapid  fission 
into  spores  "002  mm.  in  diameter,  escaped  from  the  blood-cell,  and 
became  free  in  the  plasma.  The  red  cell,  having  lost  the  S2)ores,  ahnost 
inniiediately  resumes  its  normal  contour  ;  but  only  for  an  instant,  as  it 
rapidly  loses  all  colouring  matter,  becomes  translucent,  and  all  but 
invisible — which  serves  to  explain  the  extreme  anemia  that  specially 
characterizes  the  disease.  In  suitable  pi'eparations,  in  addition  to 
these  organisms,  are  seen  colourless  wandering  masses  of  plasma  ovoid 
in  shape,  and  beaked  or  flagellated  at  either  pole  ;  ordinary  leucocytes  ; 
bodies  evidently  phagocytes  ;  mulberry-shaped  masses  of  yellow  spores, 
believed  to  be  aggregations  of  spores  in  phagocytes ;  large  irregularly 
globose  leucocytes  with  one  or  more  nuclei,  in  many  cases  containing 
the  beaked  plasmodia  above  mentioned,  and  frequently  full  of  motile 
spores  ;  fusiform  bodies  resembling  these  figured  by  Golgi,  as  one  stage 
in  the  development  of  Laveran's  parasite. 

Banking  cultivated  this  organism— which  became  a  bacillus — in 
milk,  in  which  it  grows  quickly,  on  potato,  and  in  bouillon. 

From  his  researches,  Ranking  is  of  opinion  that  '  Surra  '  is  a  disease 

(*  Carter.  Blood  Contamination  and  Infective  Diseane  of  the  Rat  and  of  E'/ttinf'  in 
India.     Scientific  Memoirs  by  the  Medical  Officers  of  the  Army  tf  India,  Part   III, 

18S8.) 
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of  malarial  origin  comparable  to  ague,  both  by  the  period  of  prevalence 
and  results  of  treatment — the  relation  between  the  Plasniodiuiinnalurue 
and  the  Bacilhis  malar ue  of  KleVjs  being  shown  to  be  very  close. 

It  is  very  probable  that  infestation  occurs  through  drinking  water, 
Eanking  having  found  the  spores  of  this  bacillus  in  well  water.  Therefore 
if  all  water  used  for  drinking  could  be  boiled,  this  source  of  harm  would 
be  suppressed.  Foi'age  should  be  dried,  when  possible,  and  dry  fodder 
ought  to  be  exposed  to  a  high  temperature.  By  giving  very  large  doses 
of  quinine  frequently  in  milk,  with  iron  and  arsenic,  at  the  commence- 
ment of  the  malady,  Eanking  is  hopeful  that  it  might  be  checked  in  its 
development.  A  Horse  seriously  affected  was  recovered  by  the  adop- 
tion of  this  treatment. )i 

Article  II. — Nematodes. 

The  Nematodes  most  frequently  met  with  in  the  circulatory  apparatus 
of  the  Horse,  are  the  armed  Sclerostomes.  Sometimes  embryos  are 
observed,  which  may  belong  to  a  recognised  adult  form. 

Embryos  of  Nematodes.'- — Sonsino  has  given  the  name  of  Filaria 
sanguinis  equi,  to  microscopical  larvae  discovered  in  the  blood  of  a  Horse 
in  Egypt.  They  were  similar  to  those  of  the  Filaria  saivjuiuis  Jtu)itinis, 
which  is  found  in  Man  in  the  hot  parts  of  Asia  and  America ;  but  they 
were  smaller,  those  of  Man  measuring  120  /x  to  125  /x  long,  and  8  /x  to 
11  /x  broad.  It  must  be  remarked  that  at  the  autopsy  of  the  Horse  in 
question,  a  number  of  the  Filaria  ^japiUosa  were  found  in  the  peritoneal 
cavity,  and  these  may  have  been  the  source  of  the  Hajmatozoa ;  for 
Wedl  had  observed  embryos  in  the  blood  of  a  Horse,  in  the  peritoneum 
of  which  was  a  Filaria  papiUosa. 

Lange,  of  Kazan,  reports  that  Jakimoff  found  in  the  blood  from 
various  parts  of  the  body  of  a  Horse  affected  with  hematuria,  the 
embryos  of  Nematodes  in  such  quantities  that  each  drop  of  blood 
contained  one  or  two.  They  were  about  30  /x  long  and  5-4:  /x,  broad. 
None  were  met  with  in  the  urine  of  this  Horse,  which  recovered 
rapidly.  Lange  was  inclined  to  consider  these  Nematodes  as  the  cause 
of  hieinaturia,  chiefly  in  an  enzootic  form,  and  he  likens  their  effects  to 
those  produced  by  the  Filaria  sanguinis  ]io)ninis. 

Mazzanti  found  at  Pisa,  in  the  hepatic  vessels  of  a  Horse,  the 
embryos  of  Nematodes  from  10  /x  to  180  /x,  and  2-8/5  /x  to  5-7  /x,  with  a 
tail  sometimes  obtuse,  sometimes  acuminated.  They  were  different 
from  those  of  the  Filaria  papillosa,  and  Mazzanti  regarded  them  as  the 
cause  of  the  nodules  that  are  at  times  observed  in  the  hepatic  paren- 
chyma (see  p.  500). 

Sclerostoma  armatum  (Rud.,  Sclcrostoina  equinum  Miill.). — This 
parasite,  in  the  adult  state,  inhabits  the  ca3cum  and  commencement  of 
the  large  colon  (see  p.  40-i),  but  it  is  often  met  with  in  the  arteries  of 
the  Horse,  Ass  and  Mule,  and  generally  causes  the  formation  of 
aneurisms.^ 

('  Rankinf^.  ' Surra' ia  HovAe-.  The  Veterinary  Journal,  Decenter,  1891,  p.  40-.) 
-  Wedl.  Bextrage  zur  Ldirf.  rou  dcr  JIamalozotii.  Uenkschr.  der  Wiener  Akadeniie, 
I.,  1849.  —  Sonsino.  Th«  Veterinarian,  1877.  — J.  Lange.  Zar  Ae/iolo'jie  dtr 
Hiiiiuiturit  bei  Pferden.  Deutsche  Zeitschr.  f.  Thiermedicin,  VIII.,  18S2,  p.  71.  — 
i;.  Mazzanti.  Contributo  all'  ttiolorjia  dei  27oduli  Epactid  del  Cavallo.  II  Moderno 
Zooiatro,  I.,  1890,  p.  145. 
•'  Ruysch.  Dilucidatio  Vahulurum  .   .   .   Accesdei-uiit,  etc.      The  Hague,  156;'),  and 
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A  knowledge  of  them  goes  back  to  the  seventeenth  century.  In  1655, 
Euysch  discovered  in  an  aneurism  of  the  mesenteric  artery  of  a  Horse 
an  innumerable  quantity  of  small  worms,  and  later  he  published  three 
or  four  similar  observations.  In  1725,  Schultze  recorded  another 
instance;  as  did  Chabert  in  1782,  he  quite  naturally  calling  these 
worms  crinoiis.  Since  then  such  observations  have  been  greatly 
multiplied,  principally  by-Kudolphi,  Hodgson,  Greve,  Eigot,  Trousseau 
and  Leblauc,  and  Hering.  Eayer,  but  more  especially  Bollinger,  have 
made  an  attentive  study  of  this  parasitism,  and  in  following  it  out 
have  definitively  established  its  essential  points. 

Frequency  of  the  Aneurisms. — These  verminous  aneurisms  have 
only  been  seen  in  the  Equidic— Horse,  Ass,  Mule,  and  Hemione 
(Laboulbene). 

According  to  Numan,  they  are  more  frequent  in  the  Ass  than  in  the 
Horse.  Hering  asserted  that,  except  in  young  Foals,  it  is  rare  to  find 
a  Horse  without  aneurismal  dilatation  ;  and  Bolhnger  estimated  at 
90  to  94  per  cent,  the  proportion  of  adult  Horses  so  affected.  Accord- 
ing to  Semmer,  at  Dorpat  all  the  Foals,  without  exception,  have  vermin- 
ous aneurisms.  Mather  has  witnessed  a  kind  of  epixoiity  break  out 
among  Foals,  consisting  of  verminous  aneurisms  of  the  aorta,  near  the 
origin  of  the  renal  arteries. 

Seat. — These  aneurisms  are  only  seen  on  certain  visceral  branches 
of  the  posterior  aorta,  and  exceptionally  on  the  posterior  aorta  itself. 
In  65  Horses,  Hering  has  noted  aneurism  of  the  trunk  of  the  great 
mesenteric  artery  in  7  cases ;  the  coeliac  artery  in  59  cases  ;  the  cjecal 
artery  in  18  cases  ;  the  artery  of  the  small  intestine  in  16  cases  ;  the 
small  mesenteric  artery  in  2  cases  ;  the  cceliac  trunk  in  2  cases  ;  the 
hepatic  artery  in  .3  cases ;  and  in  the  renal  artery  in  1  case.  It  is  not 
UQcommon  to  find  more  than  one  aneurism  in  the  same  Horse. 

In  35  Horses,  Bollinger  counted  60  aneurisms  ;  and  in  addin^r  these 


Opera  Omnia,  1737,  I.,  p.  16.  —  Schulze.      Act.  Phys.  Med.  Nat.  Cur.,  I.,  I72i>,  p.  519. 

—  Chabert.  Tr.  des  Malad.  Vermineme-^  dans  k-<  Aiiimavx.  Paris,  1782,  p!  19.  — 
Hodgson.  Engrai-inqs  intended  to  UlaMratt  some,  of  the  Diseases  of  Arteries.  London 
1815.  —  Rigot.  De  V Anen-ysme  Spontane.  Journ.  de  Med.  Veter.  et  Comparative', 
182^  p.  'ill).  —  Trousseau  and  Leblanc.  Reeh.  Anatom.  sur  les  Malad.  des  Vaisseaux. 
Archiv.  Gen.  de  Medecine,  XVI.,  1828,  p.  193.  —  Hering.  ^fem.  sur  les  A iiem-ysme's 
Internes  du  Vfiera/.  Rec.  de  MeJ.  Veterinaire,  1830,  p.  433.  —  Hchutt.  Ma^aiiin, 
1835,  p.  40.  —  Raver,  liech.  Crit.  el  Nonv.  Ohserv.  sur  I' Anivrysme  Vermineax° etc.', 
Archiv.  de  Med.  Comparative,  1842,  p.  1.  —  Xuman.  Man.  sur  les  Entozoaires  de 
I'fEit,  translated  from  the  Dutch  by  Verheyen  in  Journ.  Veter.  et  Agric.  de  Belgique, 
1842,  p.  67.  —  Mnther.     Cases  of  Stromjles  within  the  Arteries  of  Yeurlinri  Colts.     The 

Veterinarian,  XXX.,    1S.')7,  p.    190  ;  and  Rec.  de  Med.  Veterinaire,   1858,  p.   692. 

Bollinger.  Die  Kolik  der  Pferde  u.  d.  Wtirmaneurysina  d.  Eint/ewfidearlerien. 
Miiachen,  1870.  —  (iuzzoni  and  Demetrio.     Xota  sidle  Coliche  per  Trombosi  ed  Em- 

holiadeiVasi  Intestinali  .  .   .  Archivio  di  Med.  Veterinario,  I.,  1876,  p.  81. General!. 

Xofe  Elnwitolof/iehe.  find..  III.,  1878,  p.  194.  — Decroly.  Un  cas  d'Hemorraf/ie 
Interne  Determinee  par  le  Sdtrostonit  Anne.     Auual.  de  Med.  Veterinaire,  1881,  p.  484. 

—  Semmer.  Art.  Aneuri/sjna.  Encyklop.  d.  Ges.  Tbierheilkunde,  I.,  1884,  p.  181.  — 
Durieux.  Perforation  de  VAorte  Posterieure  sans  Anirriisme,  par  des  Scltrostomes 
Armes.  Annal.  de  Med.  Veterinaire,  1885,  p.  250.  —  Dieckerhoff.  Lehrhuch  der 
Spec.  Pathol,  u.  Ther.  f.  Thierarzte,  I.,  1888,  p.  515.  —  Friedberger  and  Frohner. 
Pathol,  et  Thir.  Spec,  des  Anim.  Domestiques.    French  Translation,  I.,  1891,  p.  137. 
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to  the  108  seen  by  Hering  in  65  Horses,  he  reckoned  that  in  100 
Horses  there  were  168  aneurisms,  of  which  153  were  in  the  large 
mesenteric  artery  and  its  branches,  4  in  the  coehac  trunk,  3  in  the 
hepatic  artery,  3  in  the  small  mesenteric  artery,  3  in  the  renal  arteries, 
and  2  in  the  posterior  aorta.  In  100  Horses,  90  to  94  had  one  or 
more  verminous  aneurisms.  Sclerostomes  were  also  several  times 
found  in  the  spermatic  artery,  and  on  three  occasions  in  the  cerebral 
arteries  (see  Parasites  of  the  Genital  Organs,  and  Parasites  of  tlie  Nerve 
Centres).  Lastly,  Eoll  indicates  them  as  being  found  in  the  vena  cava, 
and,  according  to  Valentine,  a  specimen  was  discovered  in  the  vena 
portae,  at  the  Berne  veterinary  school. 

Pathological  Anatomy. — The  verminous  aneurism  is  usually  fusi- 
form, sometimes  globular  or  cylindroid.     Its  average  size  is  about  that 


Fig.  319. — Abdominal  Aorta  uf  a  Horse,  with  its  Ramifications. 

1.  Coeliac  trunk  :  a,  gastric  artery  ;  a'  splenic  artery  ;  a",  hepatic  artery. — 2.  Trunk 
of  the  great  mesenteric  artery,  slightly  aneurismal  :  h,  left  colic  artery  ;  //,  first  artery 
of  the  floating  colon  ;  c,  right  colic  artery  ;  c',  inferior  ctecal  artery  ;  c",  superior  ciecal 
artery  ;  c",  ileo-Cfecal  artery  ;  d,  arteries  of  the  small  intestine  ;  r,  right  renal  artery  : 
?•',  left  renal  artery.  —  3.  Trunk  of  the  .''mall  mesenteric  artery  :  (,  f',  right  and  left 
large  spermatic  artery  ;  ii,  internal  iliac  arteries  ;  ic,  external  iliac  arteries  ;  ci,  circum- 
flex iliac  arteries  ;  pd,  crura  of  the  diaphragm. 

of  a  walnut ;  though  it  may  not  exceed  that  of  a  pea,  or  it  may  attain 
the  dimensions  of  a  Man's  head. 

It  consists  of  a  dilatation  of  the  affected  artery,  with  hypertrophy  of 
its  walls.  The  dilatation  is  sometimes  absent,  notwithstanding  grave 
thrombic  lesions  in  the  vessel  (Durieux). 

The  external  tunic  is  usually  thickened,  and  variably  indurated, 
according  to  the  age  of  the  tumour.  It  adheres  firmly  to  the  neigh- 
bouring parts,  and  is  more  or  less  confounded  with  the  surrounding 
connective  tissue. 

The  middle  tunic  is  always  hypertrophied,  and  sometimes  very  much 
so.  Its  thickness — which  is  ordinarily  about  a  millimetre— may  attain, 
and  even  exceed,  two  centimetres.  At  one  time  this  thickening  is  due 
to  simple  hypertrophy  of  the  tunic  ;  at  another  time  it  is  owing  to 
inflammatory  phenomena,  with  atrophy  of  the  muscular  fibres. 


H^MATOZOA    OF    THE    HORSE. 


625 


The  internal  tunic  is  nearly  always  altered.  It  may  present  every 
degree  of  endarteritis,  and  of  regressive  metamorphosis — from  partial 
thickenings,  and  a  white  milky  tint,  to  ulceration,  atheromatous  trans- 
formation, and  calcification  ;  the  latter,  however,  is  always  rare,  and 
may  exceptionally  assume  an  aspect  of  real  ossification. 

In  the  interior  of  the  aneurism  there  is  usually  a  fibrinous  deposit — 
a  thrombus — always  adhering,  though  to  a  variable  degree,  to  the 
internal  membrane.     It  is  more  or  less  regular  and  consistent,  and 


Fig.  320. — Verminous  aneurism  of  the  great  Mesenteric  Artery ;  one-half  the  natural 
size. — Railliet. 

a,  aorta  ;  c,  cceliac  trunk  ;  h,  hepatic  artery  ;  g,  gastric  artery  ;  s,  splenic  artery  ;  m, 
trunk  of  the  great  mesenteric  artery  ;  (a,  trunk  of  the  anterior  fasciculus,  the  seat  of  a 
small  aneurism  ;  eg,  left  colic  artery  ;  cf,  first  artery  of  the  floating  colon  ;  fg,  arteries 
of  the  left  fasciculus  or  small  intestine  ;  td,  trunk  of  the  right  fasciculus,  the  seat  of  an 
aneurism  :  the  upper  wall  of  the  vessel  has  been  excised,  to  show  the  thickening  of  the 
middle  coat  of  the  artery,  the  internal  clots,  and  the  sclerostomes  fixed  therein  ; 
cd,  right  or  straight  colic  artery  ;  ci,  inferior  cifical  artery  ;  r,s,  superior  csecal  artery  ; 
ie,  ileo-csecal  artery ;  rg,  left  renal  artery. 


partially  blocks  the  vessels ;  but  there  is  always  a  canal  _in  the 
middle  for  the  passage  of  blood.  This  thrombus  is  often  prolonged  in 
the  artery  beyond  the  aneurism,  both  before  and  behind ;  and  its 
external  layers  are  capable   of   becoming   organized   and   undergoing 
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softening.  Its  formation  is  essentially  connected  with  the  presence  of 
the  worms,  the  inHammatory  processes — ulcerative  and  regressive — in 
the  internal  tunic,  and  the  dilatation  of  the  vessel.  Decroly  has  pub- 
lished a  remarkable  case,  in  which  the  alteration  in  the  aorta  extended 
from  the  heart  to  the  lumbar  region. 

In  the  aneurism,  worms  are  found  in  nine  cases  out  of  ten;  their 
average  number  is  from  9  to  11,  and  varies  between  2  and  121.  When 
they  are  absent,  the  lesions  have  a  chronic  chai-acter  ;  but  when  they 
are  present,  then  these  are  more  or  less  acute.'  The  parasites  are 
young  armed  Sclerostomes.  They  are  rose-tinted,  and  their  average 
length  is  from  1  to  3  cm.  ;  their  sexual  characters  are  already  well 
defined,  but  their  genital  organs  remain  rudimentary.  They  undergo 
one  moulting  in  this  situation,  in  which  their  buccal  armature  assumes 
its  definitive  characters.  Eayer  and  Diesing,  who  erroneously  con- 
sidered them  as  a  distinct  variety,  named  them — the  former — the 
Strongylus  armatus  minor,  and — the  latter — the  Sclcrostoiua  urmatum 
(uieurysviaticnm. 

Amongst  the  aueurismal  Sclerostomes,  some  are  almost  free  in  the 
cavity  of  the  artery  ;  but  the  majority  are  more  or  less  concealed  in 
the  layers  of  the  thrombus — the  head  or  tail  usually  projecting  into  the 
blood-stream.  They  are  also  found  in  the  hypertrophied  walls  of  the 
artery,  in  either  the  internal  or  middle  coats,  or  between  these  two. 
Sometimes  nothing  is  found  of  them  except  the  integuments  they  left 
after  their  final  moulting.  Generali  found  in  an  Ass — besides  the 
aneurism  of  the  mesenteric  artery — a  tumour  situated  at  the  origin 
of  the  arteries  of  the  small  intestine,  which  had  two  abscesses  in  its 
interior,  each  of  which  contained  a  male  Strongle. 

The  gravity  of  verminous  aneurisms  is  due  to  the  risk  of  rupture 
of  the  vessels,  and  more  especially — as  Bollinger  has  pointed  out — 
to  their  influence  on  the  frequency  and  seriousness  of  colics. 

The  clot  formed  in  the  interior  of  the  great  mesenteric,  or  other 
arteries  liable  to  these  aneurisms,  may  throw  oil'  one  or  more  fragments, 
which  are  carried  by  the  blood,  and  constitute  so  many  embola  in  the 
arterial  ramifications  passing  to  the  intestine.  According  to  the  size 
of  the  embolus,  the  obliterated  artery  is  itself  more  or  less  voluminous, 
and  the  disturbance  set  up  more  or  less  serious ;  there  is  sudden 
anasmia  or  ischucmia  of  that  portion  of  the  intestine  to  which  the  artery 
is  distributed,  and  consequently  paralysis  of  one  or  more  of  the  sections 
of  the  digestive  tube,  the  secretions  and  movements  of  which  are  sus- 
pended. Cohn  and  Panum  have  shown  experimentally,  in  fact,  that 
such  are  the  results  of  embolism  of  the  great  mesenteric  artery.  The 
ischemic  portion  of  the  intestine  becomes  at  first  pale,  then  of  a  dark- 
red  colour  ;  the  mucous  membrane  is  swollen,  there  are  hu^morrhagic 
infarcts,  serous  exudates,  ecchymoses,  and  sometimes  a  considerable 
increase  of  the  organ  in  volume. 


H^MATOZOA   OF   THE    HORSE.  G27 

These  phenomena — which  are  ahiiost  immediately  consecutive — are 
related  to  the  total  absence  of  pressure  in  the  capillaries  of  the  artery, 
and  even  in  the  venous  trunk  succeeding  them,  as  far  as  the  next 
veinule,  where  the  circulation  can  go  on  freely.  The  blood  flows  from 
this  point  towards  the  capillaries,  where  the  tension  is  nearly  nil,  and 
soon  causes  engorgement,  and  even  small  haemorrhages.  In  conse- 
quence of  all  this  disturbance,  there  are  colics,  which  rapidly  disappear 
if  the  obstructed  artery  is  of  small  calibre;  for  the  collaterals  soon 
supplement  it.  The  duration  of  these  colics  depends  upon  the  facility 
with  which  this  collateral  circulation  can  be  effected.  It  is  sometimes 
easier  in  a  large  branch  nearer  the  trunk  of  emergence,  and  this  ex- 
plains why  an  attack  of  colic  that  appears  very  serious  will  quickly 
disappear. 

Otherwise,  the  establishment  of  the  collateral  circulation  plays  an 
important  part  in  the  post-ischtcmic  hypericmia;  and  this  collateral  or 
compensatory  hypencmia  is  related  to  the  increase  of  blood  pressure 
in  the  vessels  adjoining  the  obliterated  one,  as  Feltz  has  shown.  "When 
it  does  not  produce  irreparable  lesions,  the  equilibrium  is  quickly 
restored,  and  all  trouble  disappears. 

The  circulation  disturbances  of  the  intestine  cause  a  local  paralysis 
in  it,  stagnation  and  consequent  fermentation  of  its  contents,  with  an 
abundant  production  of  gas.  The  euteialgia  induced  in  the  healthy 
portions  causes  energetic  contractions,  which  frequently  lead  to  volvulus 
and  invaginations.  Friedberger  and  Frohner  have  often  observed  the 
rotation  on  its  axis  of  the  left  part  of  the  large  colon — that  is,  its  free 
portion — which  is,  of  all  the  intestinal  divisions,  the  most  liable  to 
thromboses  and  embolisms.  Paralysis  of  the  intestine  often  brings 
about  rupture  of  it,  the  stomach,  or  the  diaphragm,  owing  to  fermenta- 
tion and  enormous  accumulation  of  matter  and  gas  therein. 

In  animals  which  have  been  cured  of  colic  for  some  time,  old  lesions 
in  the  form  of  thromboses  are  often  found  in  the  branches  of  the  great 
mesenteric  artery,  as  well  as  in  the  corresponding  veins,  these  vessels 
being  partially  or  totally  obliterated,  and  around  them  pigmentation  of 
the  peritoneum  and  other  organs  is  usually  observed.  Bollinger  says 
that  on  a  square  centimetre  of  surface,  there  are  sometimes  found  five 
or  six  arterioles  or  veinules  so  obliterated. 

At  the  autopsy  of  Horses  which  have  died  from  colic,  it  is  often 
difficult  to  discover  the  obliterated  artery  and  the  seat  of  the  embolus, 
because  of  the  great  development  of  the  intestinal  vessels,  and  more 
especially  on  account  of  their  congested  condition  ;  so  that  much  care 
and  patience  are  needed  in  this  search. 

The  effects  of  the  aneurisms — the  thromboses,  and  the  embolisms — 
are  evidently  subordinate  to  their  situation.  The  presence  alone  of 
the  aneurism  and  its  clot  reduces  the  cahbre  of  the  great  mesenteric 
artery,    and    consequently   diminishes    the    supply  of    blood    to   the 
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intestine  ;  this  is  sufficient  to  explain  the  chronic  indigestion  troubles 
observed,  and  these  effects  are  all  the  more  marked  if  the  diininutioa 
in  the  lumen  is  extended  to  a  ramilication,  but  they  are  especially  so 
if  the  vessel  becomes  completely  obstructed  by  a  detached  fragment  of 
the  thrombus.  But  as  the  arteries  of  the  small  intestine  anastomose 
freely  by  inosculation  close  to  the  concave  curvature  of  the  organ 
(Fig.  320,  f(j),  embolism  of  one  of  the  vessels  is  never  a  fatal  accident. 
It  is  the  same  with  obliteration  of  one  of  the  two  ctecal  arteries ;  for 
the  other  which  anastomoses  with  it  near  the  point  of  the  caecum  can 
assume  its  function,  so  that  the  attacks  of  colic  pass  off.  But  if  the 
trunk  of  the  right  fasciculus  [td)  of  the  great  mesenteric  artery  is  com- 
pletely obstructed,  the  caecum  does  not  receive  any  blood,  and  death 
quickly  ensues.  The  large  colon  receives  its  blood  by  the  two  colic 
arteries,  which  have  an  independent  origin ;  so  that  it  seldom  happens 
that  both  are  blocked  at  the  same  time. 

The  floating  colon  would  be  exempt  from  the  danger  of  aneurismal 
embolism  but  for  its  first  artery,  which  is  derived  from  the  great  mesen- 
teric ;  the  other  arteries  arise  from  the  small  mesenteric,  in  which 
aneurism  is  rare. 

In  cases  of  death  from  aneurisms,  the  alterations  described  above  are 
most  frequently  found.  There  may  also  be  rupture  of  a  verminous 
aneurism,  and  abdominal  haemorrhage.  But,  as  Friedberger  and  Frohner 
have  remarked,  embolic  colics  may  terminate  in  death  in  twelve  to 
twenty-four  hours,  and  before  serious  intestinal  alterations  have  had 
time  to  occur.  The  intestine  is  in  such  cases  usually  very  distended  by 
gas,  and  obstructed  ;  and  death  is  then  due  to  one  of  the  following 
mechanical  causes  : 

1.  Asphyxia  and  a3dema  of  the  lungs,  as  a  consequence  of  severe  and 
prolonged  compression  on  the  diaphragm.  2.  Cerebral  or  pulmonary 
apoplexy,  due  to  the  increased  arterial  tension  from  the  pressure  of  the 
distended  abdominal  viscera  on  the  larger  arteries.  3.  Carbonic  intoxi- 
cation, by  diffusion  of  that  gas  from  the  digestive  organs  into  the  blood. 
4.  Intoxication  by  septic  products  or  infection  from  particulate  elements, 
derived  from  the  necrosed  intestine,  and  accumulated  more  particularly 
in  the  liver,  which  is  found  immediately  after  death  in  a  state  of 
advanced  decomposition.  5.  Cardiac  syncope,  induced  by  the  violence 
of  the  intestinal  pain,  or  resulting  from  the  poisoning  by  phenol,  which 
is  produced  in  large  quantity  in  the  course  of  the  abnormal  intestinal 
fermentation.  Tereg,  however,  estimates  that  in  colic  the  production  of 
phenol  is  rather  disminished  than  increased. 

Symptoms,  Course. — Verminous  aneurisms  rarely  give  rise  to 
characteristic  symptoms,  and  their  presence  is  often  only  recognised 
when  rupture  has  taken  place,  which  rapidly  terminates  in  death  from 
internal  haemorrhage.  On  the  occurrence  of  this  accident — which  coin- 
cides ordinarily  with  a  severe  effort — the  animal  crouches  or  sits  on  its 
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liind-quarters,  knuckles  over  at  the  fetlock -joints,  and  falls  as  if  struck 
with  paraplegia  ;  the  pulse  is  thready,  limbs  cold,  visible  mucous  mem- 
branes blanched,  etc. ;  and,  generally,  the  last  moments  of  life  are 
marked  by  signs  of  profound  and  violent  suffering.  Aneurisms  of  the 
aorta  appear  to  be  more  liable  to  rupture  than  those  of  the  great 
mesenteric  artery.  As  a  rule,  the  blood  flov.'s  into  the  peritoneal  cavity, 
but  sometimes  rupture  takes  place  directly  into  the  intestinal  canal.  In 
18  cases  collected  by  Bollinger,  15  were  of  rupture  into  the  abdominal 
cavity,  and  3  into  the  intestine.  The  latter  result  might  be  recognised 
sometimes  from  the  presence  of  blood  which  impregnates  the  fajces 
passed  before  death. 

Eupture  of  verminous  aneurisms  is  attributable  to  the  feeble  resist- 
ance of  their  walls — which  have  lost  their  elasticity  and  contractility — 
and  to  the  increased  arterial  pressure,  resulting  from  diminution  in  the 
lumen  of  the  vessel. 

Besides  the  cases  of  rapid  death,  there  have  been  noted — as  symp- 
toms of  aneurism  of  the  posterior  aorta — decrease  in  vigour  of  the 
animal,  stiffness  in  movement  of  the  hind-quarters,  difficulty  and  pain 
in  micturition,  arching  of  the  loins,  infiltration  and  intermittent  lame- 
ness of  one  or  both  hind-limbs,  cramps,  and  signs  of  paraplegia;  but 
these  indications  are  not  sutticiently  characteristic  to  afford  a  sure 
diagnosis,  though  they  may  arouse  suspicions,  which  will  sometimes  be 
confirmed  by  a  rectal  exploration. 

Attacks  of  colic  are  the  most  frequent  sign  of  verminous  aneurism, 
and  are  the  consequence  of  embolism  in  the  branches  of  the  diseased 
vessels ;  but  neither  are  these  symptoms  characteristic.  Sometimes 
the  colic  is  sudden  and  acute,  and  disappears  in  a  short  time,  to  re- 
appear after  a  variable  interv^al ;  it  depends  upon  local  obstruction, 
which  is  soon  compensated  for  by  neighbouring  anastomoses,  and  is 
usually  ascribed  to  indigestion,  as  there  is  no  appreciable  cause.  In 
other  cases  the  colics  ai-e  sub-acute  and  a  little  painful,  and  are  due  to 
sudden  paralysis  of  a  portion  of  the  intestine  ;  death  soon  follows.  Or 
the  disease  runs  a  chronic  course,  and  is  characterized  by  difficult 
digestion,  constipation  alternating  with  diarrhoea,  slight  colic,  some 
fever,  and  a  capricious  appetite;  it  is  a  kind  of  intestinal  catarrh,  that 
may  continue  for  some  days,  or  even  weeks,  and  terminates  either  in 
recovery  or — which  is  more  frequent — by  marasmus,  cachexia,  and 
death. 

Lastly,  in  some  cases  the  embolic  obstruction  of  the  small  arteries  of 
the  intestine — when  often  repeated — ends  in  ha^morrhagic  enteritis,  to 
which  the  animal  succumbs  in  several  days  or  weeks.  Friedberger  and 
Frohner  attribute  to  this  state  the  following  symptoms  :  Diminution  of 
appetite  or  complete  iuappetence,  increased  thirst,  and  rare  defecation ; 
the  f;v3cal  pellets  are  small  and  dry  at  first,  then  become  soft,  pasty, 
and,  later,  sanguinolent  and  foetid;  the  urine  is  acid,  and  rich  in  phos- 
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phates  ;  the  fever  is  intense  and  persistent,  and  the  pulse  small  and 
quick;  the  general  debility  increases,  the  animals  become  emaciated  and 
the  abdomen  retracted;  and  now  and  again  there  is  coma.  Frequently, 
after  feeding  there  is  general  aggravation  of  the  symptoms  and  colic. 
Death  is  often  ushered  in  by  febrile  paroxysms,  muscular  tremors, 
shivering,  coldness  of  the  limbs,  pallor  of  the  mucous  membranes, 
quickened,  difficult,  and  rattling  respiration,  tumultuous  beating  of  the 
heart,  and  considerable  elevation  of  the  rectal  temperature. 

To  sum  up,  colics  which  have  their  origin  in  disturbance  of  the  circu- 
lation, have  no  particular  signs  which  would  allow  them  to  be  dis- 
tinguished with  sufficient  precision  in  the  complex  group  of  abdominal 
complaints. 

The  relations  between  the  obhteration  of  the  great  mesenteric  artery 
and  attacks  of  colic,  have  often  been  pointed  out  in  particular  instances, 
and  especially  by  Eigot,  Hering,  Reynal,  Bruckmiiller,  Bonnaud,  and 
Andrieux.^  But  it  is  to  Bollinger  that  we  owe  the  logical  systematiza- 
tion  of  these  facts.  He  especially  has  shown  the  great  frequency  of  the 
colics  of  arterial  origin,  and  the  numerous  statistics  he  has  brought 
together  indicate  that  of  100  Horses  treated  for  internal  maladies,  there 
is  an  average  of  -10  suffering  from  colic ;  that  in  100  deaths,  40  also  are 
due  to  colic;  and,  lastly,  that  of  100  cases  of  this  affection,  S7  recover 
and  13  succumb.  We  have  already  seen  the  considerable  proportion  of 
Horses  which  are  the  subjects  of  verminous  aneurisms,  and  no  doubt 
there  is  some  exaggeration  in  the  estimate  ;  but  the  serious  damage 
attributable  to  the  armed  Sclerostomes  is  none  the  less  an  established 
fact. 

Tkeatment. — It  is  of  the  highest  importance,  from  the  above  con- 
siderations, to  diminish  the  extension  of  the  Sclerostomes  as  much  as 
possible.  This  can  only  be  done  by  a  most  careful  inspection  of  the 
water  Horses  drink,  and  filtration  alone  affords  reliable  security.  But 
the  nocuity  of  the  aneurismal  worms  is  not  sufficiently  tangible — at 
least,  to  owners  of  Horses — to  permit  of  the  hope  that  a  precaution 
which  would  be  so  disturbing  to  current  usages  is  likely  to  be  adopted. 

With  regard  to  ti'eatment,  this  can  only  be  brought  to  bear  on  the 
principal  symptoms.  The  stasis  of  intestinal  matters  should  be  com- 
bated by  the  employment  of  saline  purgatives  or  calomel ;  drastic 
purgatives — such  as  tartar  emetic  and  aloes  and  eserine — are  prescribed 
to  avert  irritation  and  violent  contractions  of  the  intestines.  A  good 
rcip'me,  frictions,  exercise,  enemas,  or  frequent  manual  evacuation  of 
the  rectum,  are  particularly  indicated. 

In  the  case  of  Horses  subject  to  colic,  or  which  manifest  rigidity  or 

exceptional  sensibility  in  the  lumbar  region,  the  prolonged  but  carefully 

*  Rigot.  Loc.  cif.,  and  Kec.  de  Mt'-d.  A^eterinaire,  1829,  p.  171.  —  Hering.  Lor. 
cit.  — Reynal.  Rec.  de  Med.  A''eterinaire,  1853,  p.  341.  — Bruckmuller,  Viertel- 
jahrssch.  f.  Wiss.  Veterinarmedicin,  1860,  p.  64  ;  1861,  p.  20.  — Bonnaud  and  Andrieux. 
Journ.  de  Veter.  du  Midi,  1867,  p.  124. 
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observed  use  of  oil  of  turpentine  might  have  a  good  effect ;  for  it  is  not 
inadmissible  that  this  medicament  may  act  efficaciously  against  the 
worms  contained  in  the  aneurisms  to  which  they  have  given  rise. 

Observation. — We  need  only  mention  here  the  Spiroptera  reticulata, 
Creplin,  which  has  been  found  sometimes  in  the  collateral  artery  of  the 
cannon  and  in  the  arteries  adjoining  the  cervical  Hgament.  As  it  is 
more  particularly  met  with  in  the  ligaments,  it  will  be  most  appro- 
priately considered  when  noticing  the  parasites  of  the  muscles  and 
connective  tissue. 


CHAPTEE  II. 


H^MATOZOA    OF    KUMINANTS. 


Only  two  observations  with  regard  to  Nematodes  in  the  blood  of  Eumi- 
nants  have  been  recorded,  and  both  have  reference  to  the  Camel.^ 
Goubaux  mentions  having  found  in  this 
animal  numerous  '  Filariae '  in  a  lachrymal 
gland,  in  the  lungs,  in  the  blood,  and  in  the 
lymphatic  vessels.  Evans  has  also  dis- 
covered in  the  blood  of  a  Camel  a  Filaria, 
which  Lewis  has  described  under  the  name 
of  Filaria  Evans i.  (They  were  met  with  in 
the  bloodvessels  of  the  lungs  and  mesentery, 
in  tangled  skeins.  Their  description  is 
given  in  the  '  Proceedings  of  the  Asiatic 
Society  of  Bengal,'  for  March,  1882.) 

It  was  no  doubt  by  an  error  that 
Schneider  quoted  Gurlt  as  having  found  in 
the  arterial  aneurisms  of  the  Cow  the 
Strongylus  micrnrus,  which  has  the  bronchi 
of  Bovines  for  its  normal  habitat. 

The  only  important  Hicmatozoon  of  Eumi- 
nants  is  the  Bilharzia  crassa  ;  though 
mention  should  also  be  made  of  the  Cystica 
that  may  be  seen  in  the  walls  of  the  aorta, 
or  in  those  of  the  heart,  which  may  also 
harbour  in  its  tissue  the  various  muscle 
parasites. 


Fig.  321. — Bilharzia  hcema- 
tobia,  male  and  female  ; 
highly  magnified.  —  After 
Bilharz. 


abc,  female  partly  contained 
in  the  gymecophorous  canal : 
a,  anterior  extremity  ;  c,  pos- 
terior extremity  ;  d,  body  seen 
through  the  wall  of  the  canal  ; 
ig,  male ;  ef,  gyntecophorous 
canal  half  opened  in  front,  and 
behind  is  the  female,  which 
has  been  partly  extracted  ; 
(J,  h,  limit  towards  the  back  of 
the  ventral  depression  which 
constitutes  the  canal  ;  i,  buccal 
Bucker  ;  k,  ventral  sucker. 

rhoidal  and  vesical  veins 


Bilharzia  crassa-  Sons. — The  name  of 
Bilharzia  luematobia  {Distornuvi  hoimatohium 
Leuckart)  was  given  by  Cobbold  to  a  worm 
discovered  in  1851  by  Bilharz,  at  Cairo,  in 
the  portal  vein  of  Man.  It  has  since  been 
frequently  found  throughout  the  whole  ex- 
tent of  the  East  African  coast,  in  Arabia, 
the  Mauritius,  and  in  India  ;  it  more  es- 
pecially abounds  in  the  vessels  of  the  portal 
system  and  mesentery,  and  in  the  haemor- 

The  ova  are  carried  into  the  bladder  or 

'  (ioubaux.  Comp.  Kend.  de  la  Soc.  de  Biologie,  ISfjS.  —  Lewis.  Proceedings  of 
the  Asiatic  Society  of  Bengal,  1882,  p.  62. 

-  Cobbold.  Art.  Bilharzia.  Encyklopiidie  d.  Gesammten  Thierheilkuude  u.  Thier- 
zucht,  of  A.  Kock,  1884.  —  Blanchard.  Art.  JIanatozoaires.  Diet.  Encyclop.  des 
Sc.  Mi^icales  (4),  XIII.,  1888,  p.  51. 
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intestines,  and  there  occasion  haematuria  or  enteritis.  An  analogous 
worm  was  also  found  in  1876,  at  Zagazig,  Egypt,  by  Sonsino,  in  the 
portal  vein  of  a  Bull,  and  subsequently  in  the  Sheep.  He  named  it 
the  Bilharzia  bovis,  a  name  which  he  rightly  changed  afterwards  for 
that  of  Bilharzia  crassa. 

The  Bilharzia  belongs  to  the  Trematodes,  of  the  family  of  Distomidce, 
which  offers  the  remarkable  peculiarity  of  separate  sexes.  The  male  is 
white,  cylindroid,  and  possesses  an  oral  and  a  buccal  sucker  quite  close 
to  each  other.  It  carries  the  female  in  a  ventral  furrow — the  canalis 
gyiKBcophorus — formed  by  the  two  sides  of  the  body,  which  are  broad 
and  reflected  inwards.  The  fciiiale  is  filiform,  longer,  and  much  narrower 
than  the  male  ;  its  middle  portion  only  is  contained  in  the  gynaeco- 
phorous  canal,  its  anterior  and  posterior  portions  remaining  free.  The 
genital  apertures  of  the  two  individuals  correspond — they  are  situated 
immediately  behind  the  ventral  sucker. 

The  Bilharzia  crassa  is  a  little  longer  and  sensibly  thicker  than  the 
£.  hcBiiuctobia,  the  length  of  which  is  about  l-i  mm.  in  the  male  and 
20  mm.  in  the  female.  A  more  important  difference  is  to  be  found  in 
the  form  of  the  ova,  which  in  B.  crassa  are  "16  mm.  to  -18  nun.,  are 
longer,  narrower,  and  fusiform,  and  are  also  prolonged  at  one  of  their 
poles  by  a  pyriform  point.  These  ova  contain  a  ciliated  embryo,  which 
is  set  free  in  water,  and  shows  traces  of  a  digestive  apparatus. 

The  B.  crassa  causes,  in  animals,  similar  disorders  to  those  which  the 
B.  hosmatobia  engenders  in  Man.  In  an  Ox,  the  blood  of  which  furnished 
thirty  of  these  parasites,  Sonsino  observed  very  pronounced  intestinal 
catarrh,  with  thickening,  exudation,  and  ecchymoses  in  the  walls  of 
that  tube.  The  vesical  mucous  membrane  was  ecchymosed  and  covered 
with  papilliform  elevations,  which  were  yellow  at  the  point,  and  about 
the  size  of  a  pin's  head.  The  vessels  contained  the  ova  of  Bilharzia.  It 
is  possible  that  the  ha^maturia  which  so  frequently  affects  Cattle  in 
East  Africa  and  the  Cape  of  Good  Hope  is  due  to  this  parasite.  Like 
Man,  they  will  derive  the  germs  of  it  from  the  impure  water  they  drink. 

At  the  autopsy  of  Oxen  which  were  killed  at  Calcutta,  suspected  of 
being  affected  with  cattle-plague,  Bomford  found  in  the  substance  of 
the  mucous  membrane  or  in  the  papillary  excrescences  at  the  margin  of 
the  anus,  ova  of  the  Bilharzia,  which,  from  their  characters,  belonged 
rather  to  the  B.  hamatobia  than  to  B.  crassa.  If  these  Cattle  had  never 
been  in  Africa — as  this  authority  states — we  might  conclude  that  the 
Bilharzia  also  lives  in  India. ^ 

On  the  other  hand,  Grassi  and  Eovelli^  have  announced  that  75  per 
cent,  of  the  Cattle  slaughtered  at  Catania,  and  which  come  from  a 
neighbouring  locahty — Plana  di  Catania — are  infested  with  the  Bilharzia 
crassa.  If  this  is  really  so,  these  Ruminants  would  be  really  dangerous 
for  Mankind,  as  we  must  look  upon  B.  crassa  as  merely  a  variety  of  B. 
hamatobia. 

Hydatids  of  the  Circulatory  System.— We  will  hereafter,  with 
regard  to  Measles,  notice  the  presence  of  C'l/sticerci — Cysticercus  cellu- 
losce  and  C.  bovis — in  the  muscular  tissue  of  the  heart.  In  the  mean- 
time it  may  be  observed  that,  according  to  Davaine,  Bremser  has  on 

^  Bomford.     The  Quarterly  Journal  of  Veterinary  Science  in  India,  V.,  1887,  p.  345. 
*  Grassi  and  Rovelli.     Atta  de  R.  Accademia  dei  Lincei,  IV.,  1888,  quoted  by  Sonsino 
in  ie  Condizioni  di  JJassaua.     Atti  d.  Soc.  Toscana  di  Sc.  Naturali,  1888,  p.  119. 
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two  occasions  seen  the  C.  toniicnilis  in  the  walls  of  the  Ox's  heart. 
The  parasites  with  which  we  have  now  chiefly  to  deal  are  the  Echiuo- 
cocci. 

These  Echiiiococci  are  more  particularly  observed  in  the  heart  of  the 
Ox  ;  nevertheless,  Bollinger  records  two  cases  of  Echinococci  in  the 
Horse — one  of  these  being  in  the  walls  of  the  common  aorta  near  its 
bifurcation,  the  other  in  the  posterior  aorta.  Palat  has  seen  a  Horse 
die  suddenly  from  compression  of  the  aorta,  caused  by  a  hydatid  cyst 
situated  at  the  base  of  the  left  ventricle  ;  the  cyst  contained  only  a 
simple  vesicle.  Goubaux  has  also  witnessed  the  sudden  death  of  a 
Horse,  from  rupture  of  the  aorta  at  its  origin  ;  the  walls  of  the  vessel 
contained  three  small  acephalocysts.^ 

Hydatid  cysts  in  the  heart  of  the  O.r  have  been  observed  several 
times  in  Germany,  England,  Italy,  and  France.-  Alix  has  found  six 
or  seven  specimens  in  Tunisian  Oxen  killed  in  the  abbatoir  of  Sfax. 

These  cysts  remain  unperceived  during  the  life  of  their  host,  and 
only  attract  attention  when  they  cause  death  by  rupture  of  the  walls  of 
the  heart,  or  by  compression  of  vessels  and  obstructed  circulation. 
Generally  there  is  only  one  Echinococcus  cyst ;  but  the  number  may 
occasionally  rise  to  twenty  (Morot).  Their  volume  varies  between  that 
of  a  millet-seed  and  a  Turkey's  egg.  They  may  occupy  various  points, 
either  on  the  external  surface  of  the  organ  or  near  its  inner  surface,  or 
in  the  interventricular  septum,  near  the  base  or  point  of  the  heart, 
and  more  frequently  in  the  walls  of  the  ventricles  than  in  those  of  the 
auricles. 

Generally  the  vesicle  is  simple — that  is,  it  has  no  secondary  vesicles, 
external  or  internal ;  and  it  rarely  appears  as  an  acepholocyst — or  sterile. 
It  may  undergo  caseous  or  calcareous  degeneration.  Grimm  considered 
what  he  found  in  the  interventricular  septum  of  a  Cow,  to  be  a  multi- 
locular  (?)  cyst. 

No  reliable  signs  have  yet  been  made  known  by  which  the  presence 
of  these  hydatid  cysts  in  the  heart  may  be  suspected  during  life. 

^  Goubaux.  Comp.  Rend,  de  la  Soc.  de  Biologic,  1852,  p.  190.  —  Bollinger.  iJie 
Kolik  ilcr  Pferde.  Munich,  1870,  p.  141.  —Palat.  Bull,  de  la  Soc.  Centr.  de  Med. 
Veterinaire,  1883,  p.  272. 

-  Alessandrini,  (juoted  by  Ercolani.  Giorn.  di  Med.  Veteiinaria,  IS.ofJ,  p.  150.  — Gurlt, 
(|Uoted  by  Ercolani.  Nnovi  Elemeidi  Teorico  Pralici  di  Med.  Vcttrinaria,  1861.  — 
Bay.  Ihid.  —  T.  Taylor.  The  Veterinarian,  1865  (Kec.  de  Med.  Vett'rinaire,  1868, 
p.  102).  —  Rivolta.  II  Med.  Veterinaria,  1868,  p.  9.  —  Harms.  Dit  Ech'mokokkeit- 
kraiikhc.it  (/cs  A'nidex,  1870.  —  Lombardini.  Giorn.  di  Anat.  Fisiol.  e  Patologie,  1872. 
— Terroncito.  11  Med.  Veterinaria,  1877,  p.  442.  —  Haussmann.  Kepertor.  der  Thier- 
heilkunde,  1877,  p.  307.  —  Mari.  Clinica  Veterinaria,  1879,  p.  219. — Bruckniiiller. 
Lilirhnrh  der  Pathol.  Zoo/omif.  Vienna,  p.  169,  quoted  by  Perroncito  in  Paraxxiti.  — 
Schirlitz,  (|noted  by  Piitz  in  Die  tSeiic/ien  laid  Jlcrdekrmik/ieittii  Un-'^brer  JfauKthiere. 
Stuttgart,  1882,  p.  672.  —  Alix,  .juoted  by  Railliet.  Bull.  Soc.  Centr.  de  Med.  V^teri- 
naire,  1883,  p.  386.  —  Grinnn.  Bar.  ii.  d.  Veteriniirw.  d.  Kcinigr.  Sachsen  f.  188.'», 
p.  84,  —  Model.  Repertorium  der  Thierheilkunde,  1886,  p.  4.  —  Pirl.  Archiv  f. 
Wissensch.  u.  Prakt.  Thierheilkunde,  1886,  p.  '2^■^.  —  Morot.  Bull.  Soc.  Centr.  de 
Med.  Veturinaire,  1887,  pp.  69,  270.  —  Beisswaenger  and  (E.stertag.  Repert.  der 
Thierheilkunde,  1889,  p.  309.  — Schwaebel  and  Schimle.  Deutsche  Zeitschr.  f.  Thiur- 
ined.  u.  Vergl.  Pathologie,  XVI.,  1890,  p.  295. 


CHAPTEE  III. 

H.EMATOZOA    OF    KODKNTS. 

Rabbit. — Jolyefc  and  De  Nabias^  have  discovered,  in  the  l)lood  of  the 
domesticated  Rabbit,  a  flagellate  Infusorium  which  should  be  classed  in 
the  genus  Triiiuinosoma ,  so  frequent  in  Birds,  and  one  species  of  which 
has  been  already  mentioned  as  having  been  found  in  the  blood  of 
Horses  and  Mules  affected  with  '  Surra  '  in  India. 

Fully  formed  and  coloured,  this  parasite  is  elongated  and  transparent, 
cylindrical  in  its  middle  portion,  gradually  tapering  behind  into  a  long 
tail  or  flagellum.  It  measures  from  80  //.  to  3()  /a  long,  including  the 
flagellum,  which  is  15  jj.,  and  the  anterior  point,  which  is  3  /x ;  its 
breadth  in  the  middle  part  is  2  /x  to  3  /x.  A  very  narrow  longitudinal 
crest  extends  along  one  side  of  the  body,  and  stops  at  the  commence- 
ment of  the  flagellum.  At  the  ox'igin  of  the  anterior  tapering  portion, 
where  the  crest  also  stops,  the  body  shows  a  rounded  corpuscle  which 
can  be  highly  coloured  by  re-agents,  and  which  appears  to  correspond 
to  the  point  of  fixation  of  the  parasite.  The  Trypanosome  of  Birds 
offers  exactly  the  same  peculiarities. 

These  Infusoria  move  rapidly  among  the  blood-corpuscles,  which  are 
incessantl}-  being  displaced  by  their  energetic  movements — as  seen  in 
preparations. 

Jolyet  and  De  Nabias  have  found  these  parasites  in  4  of  every  10 
Rabbits  they  examined.  The  animals  may  appear  to  be  quite  healthy, 
but  most  frequently  they  are  thin,  weakly,  and  have  diarrhoea.  Some- 
times more  than  oO  Trypanosomes  are  observed  in  a  drop  of  blood. 

Guinea-pig. —  Kunstler-  has  reported  the  presence  of  a  Trypanosome 
in  the  blood  of  a  Guinea-pig. 

^  Jolyet  and  De  Nabias.  Journ.  de  Med.  de  Ijordeaux.  March  1, 1>>91  ;  La  Medeciiie 
Moderne,  IT.,  189 1,  p.  -^39. 

-  Kunstler.  Herh.  sitr  (es  I))fusoiret  Parasite^.  Comp.  Kend.  Aciid.  des  Sciences, 
XCVII.,  1833,  p.  755. 


CHAPTEB  IV. 

HiEMATOZOA    OF    THE    DOG. 

The  Dog  is  the  domesticated  animal  in  which  Haematozoa  are  most 
frequent,  and  these  are  always  Nematodes.  They  belong  to  four  distinct 
species^  :  Filaria  vmmitis  Leidy  ;  Stromjylus  vasorum  Baillet,  which,  in 
the  adult  state,  lives  in  the  right  side  of  the  heart  and  the  pulmonary 
artery ;  Spiroptera  sanyuinolenta  Rud.,  which  is  usually  found  in 
tumours  in  the  oesophagus  and  stomach,  but  has  also  been  met  with  in 
similar  tumours  in  the  aorta ;  Filaria  rccondita  Grassi,  of  which  little 
more  than  the  embryos — Hcmiatozoa  of  Leicis — are  known,  which  float 
in  the  blood,  and  which  must  not  be  mistaken  for  those  of  the  Filaria 
itiiviitls. 

AiiTicLE  I.— Haematozoa  of  Lewis.=^ 

(Irassi  gave  the  name  of  Haematozoa  of  Lewis — Hcematozoon  Leiois 
— to  embryonic  Nematodes,  which  several  observers  have  often  met 
with  in  the  blood  of  the  Dog,  and  which  cannot  be  classed  with  the 
Filaria  immitis.  They  were  first  noticed  by  Gruby  and  Delafond,  and 
afterwards  found  by  Lewis,  Manson,  Sonsino,  Grassi,  etc. 

'  Leisering  (Uehtr  Hilmato:oi;n  der  HmissiiiKjethiere.  Ber.  ii.  d.  Veteriniirwesen  d. 
K.  Sachsen  f.  1864,  p.  47)  has  found  in  the  venous  blood  of  two  dogs  xdviparous 
Nematodes  from  1-20  to  2  mm.  long  ;  in  one  Dog  there  were  from  30  to  :3.">  in  a  kind  of  pul- 
monary nodule,  and  in  the  other  they  were  in  considerable  quantity  in  the  dorsal  vein  of 
the  penis.  Gurlt  classed  these  worms  as  Hcematozoon  /iubtdatum,  but  Cobbold  included 
them  afterwards  in  the  genus  Stroiujiihifi  under  the  name  of  Str.  sublatns.  Schneider 
(Archiv  f.  Anat.  u.  Physiologie,  1865,  p.  421)  is  of  the  opinion  that  they  are  pseudo- 
parasites  introduced  into  the  blood  after  death,  and  multiply  rapidly  in  the  dead  body. 
Leuckart  (Archiv  f.  Naturgeschichte,  II.,  1865,  p.  234)  does  not  hesitate  to  consider 
them  as  the  lihaditis  (Diplofjanle.r).  A  Etistronr/ylus  i/iyan  (?)  has  been  found  by  Jones 
in  the  right  ventricle  of  the  heart  of  a  Dog,  along  with  Filarke  immili.i ;  but  this  ie  a 
uni(jue  and  doubtful  case,  as  this  parasite  has  its  habitat  in  the  kidneys  (J.  Leidy.  A 
Synopsis  of  Entozoa.     Philadelphia,  1856,  p.  54.) 

^  Gruby  and  Delafond.  Not(:  sur  nne  Alteration  Vermincuse  du  Sang  d'un  Chien, 
Dettrminee  par  un  Grand  Nomhre  d'llimatozouires  du  i/enre  Mlaire.  Comp.  Rend. 
Acad,  des  Sciences,  XVI.,  1843,  p.  325.  —  Idem.  Denxiime  Note  mr  V Alteration  Ver- 
mineuse  du  Sang  des  Chiens  par  I' Heinatozaire  du  genre  Filaire.  Ibid.,  XVIII.,  1844, 
p.  687.  —  Idem.  Troisiemc  Mim.  sur  le  Ver  Filaire  qui  Vit  dans  le  Sang  du  Chien 
Doniestique.  Ibid.,  XXXIV.,  1852,  p.  9.  —  Gervais  and  Van  Beneden.  Zoologic 
ilidicale,  II.,  1859,  p.  302.  —  Lewis.  Pathological  Significance  of  Nematode  Hoema- 
tozoa.  Tenth  Ann.  Reports,  1873,  Calcutta.  —  Idem.  On  Nematode  Bcematozoa  in 
the  Dog.     Quart.  Journ.   Microsc.  Society,  New  Series,  XV.,  1875,  p.   268.  — -  Idem., 
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These  embryos  are  about  280  ft  long  by  5  /!a  in  diameter ;  they  are 
shghtly  attenuated  in  front,  and  terminate  behind  in  a  very  fine  tail. 
They  show  a  rudimentary  digestive  tube,  and  much  resemble  the  embryos 
of  the  Filaria  immitis  (Fig.  324) ;  they  are  more  especially  distinguished 
from  them,  however,  in  being  able  to  attach  themselves  by  their  buccal 
extremity  to  the  cover-glass  or  slide,  and  remain  a  long  time  fixed, 
while  their  body  moves  about  in  every  direction  ;  that  extremity  then 
appears  enlarged,  as  if  it  were  compressed  (Lewis,  Grassi). 

The  frequency  of  these  embryos  varies  with  the  countries  in  which 
they  are  observed.  In  their  examination  of  480  Dogs,  Gruby  and 
Delafond  found  1  affected  in  20  to  25.  Of  40  Dogs  suffering  from  various 
diseases,  Manson,  at  Amoy,  China,  discovered  13  with  the  embryos  of 
Nematodes  in  their  blood.  At  Pisa,  Sonsino  found  them  in  the  propor- 
tion of  7  in  20 ;  and  Lewis,  at  Calcutta,  in  1  in  3.  Grassi  has  also 
found  these  haematozoa  in  a  great  number  of  Dogs. 

According  to  Gruby  and  Delafond,  these  worms  are  very  vivacious, 
and  are  still  movable  ten  days  after  the  blood  has  been  withdrawn  from 
the  vessels  and  kept  in  a  vase  at  a  temperature  of  15°  C.  Their  small 
diameter  allows  them  to  pass  through  the  capillaries,  so  that  they  are 
found  in  venous  as  well  as  in  arterial  blood,  though  they  are  not  met 
with  in  any  other  of  the  fluids  in  the  body.  Their  number  is  consider- 
able, and  Gruby  and  Delafond  were  perhaps  below  the  mark  in  approxi- 
mately estimating  them  at  from  11,000  to  nearly  224,000 ;  the  average 
in  30  Dogs  has  been  calculated  at  more  than  52,000.  In  some  instances 
there  are  seen  3  to  5,  and  in  others  as  many  as  12  or  15,  in  every  drop 
of  blood. 

Although,  in  general.  Dogs  do  not  appear  to  be  affected  by  these 
embryonic  parasites,  yet  Gruby  and  Delafond  report  epileptiform 
attacks  in  three  of  these  animals,  two  of  which  succumbed  to  them. 

Gruby  and  Delafond  believed  they  could  trace  the  hereditary  trans- 
mission of  this  helminthiasis  ;  but  in  all  the  instances  they  could  only 
find  the  Filaria)  in  the  blood  of  the  progeny  when  these  were  five  or  six 
months  old  ;  and  as,  in  addition,  these  authorities  imagined  they  could 
distinguish  the  maternal  and  the  paternal  heredity,  there  is  reason  to 
think  the  appearance  was  due  to  infestation  of  the  young  animals  after 
birth. 

By  injecting  defibriuated  verminous  blood  into  the  bloodvessels  of 
Dogs  which  were  free  from  the  parasites,  in  nine  cases  they  noticed  the 

Remarks  regarding  the  Hcematozoa  found  in  the  Stomach  of  Culex  Mosquito. — Proc. 
Asiatic.  Soc.  Bengal,  1878,  p.  89.  —  Manson.  On  Filaria  SanguiJiolenta  and  Filaria 
Immitis.  Report  on  Haematozoa,  Customs  Gazette,  1877.  —  Sonsino.  Notizie  Elmin- 
tologiche.  Proc.  Verb,  della  Soc.  Tosc.  di  So.  Naturali,  July  1,  1888.  —  Idem. 
Rictrcht  svgli  Emalozoi  del  Cane  .  .  .  Atti  della  Soc.  Tosc.  di  Sc.  Is'aturali,  X.,  1888.  — 
Gras.si.  B^itriige  zur  Kentniis  des  Entwickluugscyclus  vonfanf  Para^iten  de>i  Hundes. 
Centralbl.  f.  Bakter.  u.  Parasitenk.,  IV.,  1S88,  pp.  609,  776.  —  Grassi  and  Calandruccio. 
Ueber  Hiematozoen  Lewis,  tntivickeluvgscyclus  einer  Filaria  (Filaria  recondita  Grassi) 
des  Hundes.     Ibid.  VII.,  1890,  p.  18, 
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disappearance  of  the  microscopic  Filariae  from  the  circulation  in  from 
eight  to  forty  days  ;  in  two  other  Dogs  they  persisted  for  more  than 
three  years  or  until  their  death,  and  at  the  autopsy  the  adult  worm  was 
not  to  be  found  in  the  heart  or  vessels. 

In  recent  years,  the  origin  of  the  embryonic  Nematodes  of  the  blood 
has  been  the  object  of  persevering  researches  by  Lewis  and  Sonsino, 
but  more  especially  by  Grassi. 

The  latter,  adopting  the  opinion  abandoned  by  Lewis,  at  first 
thought  they  belonged  to  the  Sjiiroptera  sanijiiinolcnta,  as  he  believed 
he  had  found  these  hu^matozoa  in  Dog-Fleas  {Palcx  scrratlcci)s);  but  he 
met  with  Dogs  infested  with  Fleas,  nearly  all  of  which  were  full  of 
Nematodes,  and  though  these  animals  themselves  had  htematozoa  in 
their  blood,  yet  they  did  not  harbour  Spiroptcres.  On  the  other  hand, 
Dogs  infested  with  the  latter  had  neither  hccmatozoa  nor  Fleas  contain- 
ing Nematodes.  Otherwise,  there  is  no  concordance — neither  in  form 
nor  development — between  the  larva;  found  in  Fleas  and  the  embryos 
of  the  Spiroptera.  It  has  been  stated  elsewhere  (p.  371),  that  Grassi 
discovered  that  the  real  intermediate  host  of  the  Spiruptcra  scuujuino- 
lenta  is  the  common  Cockroach  or  IJlack-beetle  {Plcriplnneta  uricntalis 
Linn.). 

The  lavvie  of  the  Nematodes — more  than  50  of  which  may  be  counted 
in  a  single  Flea — live  as  parasites  in  the  intestine  and  abdominal  cavity 
of  that  Insect.  Their  description  agrees  exactly  with  those  that  Manson 
observed  in  Mosquitos,  and  which  he  regarded  as  belonging  to  the 
evolutive  cycle  of  the  Filaria  samjaini^  Jioininis.  Sonsino  has  found  these 
same  larvie  not  only  in  the  Fleas  of  Dogs,  but  also  in  their  Lice 
(HcematopinHs  pUiferns)  ;  and  it  is  probable  that  it  was  the  same  species 
of  Dog-Louse  that  Bancroft  was  dealing  with,  relative  to  its  Nematode 
parasites,  and  which  he  thought  was  the  Trichodcctes  latus,  believing  it 
to  be  the  intermediate  host  of  the  Filaria  immitis. 

Neither  Grassi  nor  Calandruccio  have  confirmed  Sonsino's  observation 
respecting  the  part  played  by  the  Lice  in  this  question.  On  the  con- 
trary, they  have  found  embryonic  Nematodes  in  Cat-Fleas  {Pulex 
serraticcpa),  in  those  of  Man  {Palcx  irritans) — which  also  live  on  the 
Dog — and  in  a  kind  of  Tick,  the  B]ilj)icej)Jialus  siculus  Koch. 

The  embryos  of  the  Nematodes,  having  reached  the  digestive  passages 
of  the  Flea,  pass  through  the  walls  of  its  intestine,  and  become  encysted 
in  the  adipose  tissue  of  the  Insect — though  they  sometimes  remain  free 
in  the  cavity  of  its  body.  These  embryos  become  larva;,  which  pass 
through  two  or  three  successive  phases  of  development,  and  acquire  a 
length  of  I'o  mm.,  and  30  //  to  35  /x.  in  diameter,  developing  also  two  or 
three  papilla?  around  the  mouth,  and  a  much  larger  number  at  the  anal 
extremity. 

With  the  exception  of  Caleb  and  Pourquier,  all  those  who  have 
recognised  the  frequency  of  Nematodes  in  the  blood  of  the  Dog  have 
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remarked  on  the  rarity  of  the  Filaria  immitis  in  the  same  countries. 
From  several  Dogs — at  the  autopsy  of  which  he  found  the  Filaria 
■immitis  in  the  heart — Grassi  collected  a  great  number  of  Fleas,  and 
never  was  he  able  to  discover  a  single  larva  of  the  Nematodes  in  their 
abdominal  cavity. 

From  these  considerations,  it  may  be  concluded  that  the  Haimatozoa 
of  Lewis  do  not  represent  the  embryonic  form  of  a  Nematode  actually 
known  in  the  adult  state.  Grassi  and  Calandruccio  have  given  the 
name  of  Filaria  rccondita  Grassi  to  the  species — yet  to  be  discovered 
— to  which  these  worms  belong ;  and  they  consider  as  an  adult,  but 
non-fecundated  female  of  this  mysterious  species,  a  Nematode  they 
once  found  coiled  up  in  the  midst  of  adipose  tissue  in  the  vicinity  of 
the  right  hilum  of  the  kidney  of  a  Dog.  It  was  3  cm.  long,  and 
•178  mm.  in  diameter;  there  were  at  least  four  very  small  papilla3 
behind  the  mouth ;  three  papilla;  at  the  posterior  extremity — one 
terminal  and  two  lateral;  anus  228  /i  from  the  caudal  extremity;  and 
vulva  about  840  /x  behind  the  mouth. 

Akticle  II. — Haematic  Filariosis.^ 

Filaria  immitis  (Leidy). — Body  white,  a  little  obtuse  at  the  ends, 
the  anterior  being  somewhat  thicker  than  the  posterior.  Mouth  sur- 
rounded by  six  small  and  not  very  distinct  papillte.  Male,  12  cm.  to 
18  cm.  long,  tail  tapering  and  closely  spiral,  with  two  lateral  wings;  11 
papilhe  on  each  side,  of  which  6  are  post-anal,  and  1,  4,  5,  8,  10,  and  11 
are  marginal,  the  others  being  near  the  middle  line;  while  1,  2,  8,  4,  5, 

^  Panthot.  Journ.  des  Savants,  1679.  —  La  Teyronnie,  quoted  by  Senac.  Tr.  de-s 
Jfalad.  de  Ctnur,  2nd  edition,  I.,  1778,  p.  241.  —  Peysson.  .Journ.  de  Med.,  Chir., 
Pharm.  .  .  .  de  Corvisart,  XI.,  ISOti,  p.  441.  —  Zeviani.  Mem.  di  Matem.  e  di  Fiiiica 
della  Soc.  Italiani-Veroua,  XIV.,  1809.  —  Bobe-Moreau.  .Tourn.  Gen.  de  Med.,  de 
.Sedillot,  XLVII.,  ]Si:i,  p.  3.  —  .Tones,  quoted  by  Leidy.  Syiiopsit  of  Eiitozoa,  Phila- 
delphia, 18.")t).  —  Livingston.  The  Veterinarian,  1S57  ;  Rec.  de  Med.  Veterinaire,  1858, 
p.  688.  —  Isaac.  Tlie  Veterinarian,  1857.  —  Schuppert.  New  Orleans  Med.  News  and 
Hospital  Gazette,  1858,  p.  680.  —  Schneider.  Archiv  f.  Anat.  de  Reichert  et  du  Bois- 
Reymond,  1865,  p.  421.  —  Collas.  .Tourn.  d'Anat.  et  de  Physiologic,  1866,  p.  557.  — 
Cobbold.  Journ.  of  the  Linnean  Society,  IX.,  1867,  p.  384.  — Krabbe.  Tidsskrift 
for  Veterinaircr,  XVIII. ,  1870,  p.  359.  —  De  Silvestri.  Uu  L'aso  di  Morte  -per  Trom- 
boni  Ve7-7iiiitosa  nd  Cuort  ^itiiatro  di  uii  Cane.     II  Med.  Veterinaria,  VI.,  1871,  p.  343. 

—  Legros  and  Mathieu.  Filaireji  Hematiquci  cliez  le  Chien.  Comp.  Rend.  Soc.  de 
Biologie,  1873,  p.  296.  —  Cuunineham.  The  Lancet,  1873,  L,  p.  835.  —  Welch. 
Monthly  Micros.  Journal,  X.,  1873,  p.  157.  — Ercolani.  0<.s«?v.  ElmiiUol  .  .  .  suUa 
Filaria  immitif.  Bologna,  1875.  —  Somerville.  Customs  Gazette,  Shanghai,  1875, 
Xo.  7.  —  (ialtier.  Jiiurn.  de  Med.  Veter.  et  de  Zootechne,  1876,  p.  42S.  —  Galeb  and 
Pouniuier.  Conip.  Rend.  Acad,  des  Sciences,  LXXXIV.,  1877,  p.  271.  —  Davaine. 
Tr.  des  Entozoain-s,  2nd  edition,  1877,  pp.  343,  955.  —  Rivolta.  Giorn.  di  Anat. 
Fisiol.  e  .Patol.  degli  Animali,  1877,  p.  17. — Silva  Araujo.  Lyon  Medical,  XXIX., 
1878.  pp.  319,  363.  —  Peterson.  The  Veterinarian,  LIL,  1879,  p.  409.  —  Cobbold. 
The  Lancet,  1879,  I.,  p.  498.  —  Leidy.     Proced.  Acad.  Natural  Society,  Philadelphia, 

1880,  p.  10.  —  Manson.     China  Custom.^   Med.    Reports,    XVIIL,   1880,  p.  31  :  XX., 

1881,  p.  13.  — Lanzilloti-Buonsanti.  Clinica  Veterinaria,  1881.  — Megnin.  Jiftm. 
sur  Ifs  Hematozoairex.  du  Chieu.     Journ.  de  TAnat.  et  de  la  Physiologie,  1883,  p.  172. 

—  Paula  Nogueira.  Rec.  de  Med.  Veterinaire,  1886,  p.  666.  —  Reuther.  Wochenschr. 
f.  Thierheilk.  u.  Viehzucht,  1888,  d.  429.  —  Grassi,  Calandruccio,  Sonsino.  Loc.  cit.  — 
Deffke.  Monatshefte  f.  Prakt.  Thierhellkunde,  I.,  1889,  p.  108.  —  Rieck.  Deutsche 
Zeitschr.  f.  Thiermed.  u.  Vergl.  Pathologie,  XIV.,  1889,  p.  411.  —  Railliet.  Rec.  de 
Med.  Vete'rinaire,  1890,  p.  133. 
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6,  aud  7  are  vei-y  small,  and  on  one  side  only  there  is  a  single  pre-anal, 
marginal  papilla.  Two  unequal  spicula?.  Female,  25  cm.  to_  30  cm. 
long,  and  about  1  mm.  in  diameter;  tail  short  and  obtuse."  Ovovi- 
viparous. 


Fig.  323. — Caudal  extremity  of  the  male 
Filaria  immiti^  ;  magnified  50  diame- 
ters.—Railliet. 


Fig.  322.— Male  and  female  Filaria  hn- 
mitis  ;  natural  size. — Railliet. 


Fiu.  324. — Filaria  immitis.  Embryos  col- 
lected from  the  heart  of  a  Dog  ;  magni- 
fied 300  diameters. —Railliet. 


This  worm  appears  to  have  been  seen  for  the  first  time  by  Panthot, 
in  1679  ;  then  a  century  later  by  La  Peyronnie,  in  1778.     It  has  since 
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been  found  by  Peyson,  Zeviani,  Bobe-Moreau,  Jones,  and  a  number  of 
other  observers. 

It  chiefly  inhabits  the  right  side  of  the  heart  and  the  puhnonary 
artery  of  the  Dog. 

It  has  been  met  with  in  various  parts  of  Europe,  among  them  being 
Denmark  and  Italy.  Jones,  Leidy,  and  Schuppert,  have  found  it  in 
the  United  States,  and  Silva  Araujo  at  Brazil.  It  is  very  frequent  in 
China  and  Japan  ;  according  to  Somerville,  it  is  scarcely  possible  to 
open  a  Dog  which  has  lived  for  any  time  in  China,  without  finding 
Filarice  iinmitis  in  its  bloodvessels  or  in  the  right  ventricle  of  the  heart, 
Friedberger,  Eeuther,  and  Deffke  have  observed  this  worm  in  Germany 
in  Dogs  which  have  lived  for  several  years  in  China  and  Japan.  On 
the  other  hand,  Lewis,  at  Calcutta,  did  not  find  it  in  a  single  animal, 
although  one-third  of  the  Dogs  there  have  embryonic  htematozoa. 

Symptoms. — The  Filaria  immitis  does  not  often  betray  its  presence 
by  any  appreciable  disturbance  to  health  ;  though  its  existence  may  be 
predicated  by  a  microscopical  examination  of  the  blood,  in  which  will 
be  found  embryos  that  have  a  very  close  resemblance  to  the  Htematozoa 
of  Lewis.  They  are,  however,  distinguished— according  to  Grassi — by 
their  number,  which  is  always  more  considerable,  and  by  their  never 
attaching  themselves  by  their  oral  extremity  to  the  slides  or  cover- 
glasses. 

Manson  states  that  the  embryos  of  the  F.  ivuiiilLs  offer — though  in  a 
lesser  degree  than  those  of  the  /''.  sanfjninis  hominis — the  curious  pecu- 
liarity of  abandoning  the  peripheral  circulation  during  the  day,  and  re- 
appearing iu  it  at  night — or,  rather,  showing  themselves  in  much  greater 
number  at  that  time ;  and  Sonsino  has  verified  this  fact.  In  making 
the  autopsy  of  Dogs  which  have  been  killed  by  prussic  acid  or  strych- 
nine, Manson  has  observed  that  the  embryos  accumulate  in  the  large 
vessels  of  the  thorax  and  abdomen  during  the  day. 

In  the  majority  of  instances,  the  worms  are  found  at  the  autopsy  of 
Dogs  which  have  died  after  various  morbid  manifestations.  Sometimes 
death  is  sudden,  or  has  only  been  preceded  for  an  hour  or  two  by 
dyspnoea  and  convulsions.  But  more  frequently  the  animal  has  exhibited 
for  a  variable  number  of  days,  dulness,  debility,  dropsies,  and  more  or 
less  frequent  attacks  of  convulsions  or  epileptiform  seizures ;  there  are 
even  occasionally  rabiforni  symptoms  (Osborne,  Eivolta,  Hoysted). 
Deffke  has  noticed  those  of  chronic  interstitial  nephritis  ;  and  Eeuther 
has  remarked  pain  on  the  inner  surface  of  the  thigh,  with  lameness— 
but  no  local  lesion — atrophy  of  the  whole  upper  part  of  the  limbs, 
vomiting,  paralysis,  and  death  amid  convulsions.  In  India  there  has 
been  more  especially  noted  extreme  emaciation,  with  insatiable  hunger 
and  thirst.  De  Moutigny — formerly  French  Consul  at  Shanghai — 
informed  Davaine,  that,  in  China,  Dogs  affected  with  this  filariosis  became 
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■weak,  and  died  vomiting  blood.  Leidy  has  noticed  a  frequent  cough, 
and,  after  running,  sudden  insensibihty  and  chill,  though  these  were 
of  short  duration.  Among  the  matters  vomited  by  a  Dog,  he  on  two 
occasions  found  living  Filarioe  15  cm.  long. 

Death  is  the  usual  result  of  hasmatic  filariosis.  In  China,  it  kills 
nearly  all  the  European  Dogs,  and,  as  a  consequence,  these  animals 
are  very  scarce  and  dear  (Montigny). 

Pathological  Anatomy. — At  the  autopsy  of  Dogs  which  have  suc- 
cumbed to  the  disease,  there  are  found  in  both  cavities  of  the  right  side 
of  the  heart,  and  in  the  pulmonary  artery  for  some  distance  from  its 
commencement,  the  Filaria  immitis  in  very  variable  number — perhaps 
only  five  or  seven  in  some  instances,  or  hundreds  in  others,  as  in  the 
case  reported  by  Megnin.  On  the  average,  there  is  one  male  to  two 
females ;  sometimes  there  are  only  males  (cases  reported  by  Manson 
and  Silva  Araujo),  or  only  females  (Manson). 

The  worms,  especially  if  numerous,  are  interlaced  in  an  almost  in- 
extricable manner,  in  one  or  more  bundles,  which  obstruct  the  cavities 
of  the  heart  by  winding  themselves  round  the  columns  carnce.  There 
is  frequently  hypertrophy  of  the  heart,  and  more  or  less  marked  endo- 
carditis and  endarteritis;  sometimes  there  is  rupture  of  the  myocardium 
and  hoBmorrhage  into  the  pericardium  and  pleura.  Zeviani  and  Silvestri 
have  also  found  the  worm  in  the  left  side  of  the  heart ;  Schuppert  met 
with  it  in  the  anterior  vena  cava,  and  Labat  in  the  posterior  vena 
cava ;  while  Leidy  observed  it  not  only  in  the  lungs,  but  also  in  the 
liver. 

Ercolani  was  the  first  to  remark,  that  when  the  Filarite  are  found  in 
the  heart,  they  are  also  in  the  subcutaneous  tissue  of  some  region  of 
the  body  ;  they  are  sometimes  more  frequent  there  than  in  the  heart, 
from  which  they  may  be  absent,  and  they  are  seen  at  various  points — 
males  or  females — coiled  up  together,  living  or  dead,  or  calcified. 
Eivolta,  Vachetta,  Lanzilloti-Buonsanti,  and  Grassi  have  corroborated 
this  observation.  Lanzilloti-Buonsanti  has  remarked  that  the  FilariiB 
in  the  subcutaneous  connective  tissue  are  smaller  than  those  in  the 
heart ;  and  he  has  also  found  in  the  intermuscular  connective  tissue, 
cysts  containing  both  young  male  and  female  Filariae. 

When  the  worms  exist  in  one  of  the  numerous  parts  of  the  body 
which  they  may  inhabit,  their  embryos  are  met  with  in  the  blood — 
provided,  of  course,  that  there  are  fecundated  females,  which  there  will 
not  be  if  the  males  and  females  are  isolated. 

There  may  be  other  lesions  subordinate  to  the  presence  of  these 
worms.  Labat  has  met  with  the  parasites  in  the  branches  of  the  pul- 
inonary  artery  of  a  Dog  that  died  of  unilateral  pneumonia  ;  they  were 
more  numerous  in  the  affected  lung  than  in  the  other.  Leidy  has  noted 
haemorrhage  of  the  kidneys  and  bladder ;  Eeuther,  some  tumours  in  the 
spleen ;  Lanzilloti-Buonsanti,  white  sub-pleural  pulmonary  nodules  with 
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a  red  point  in  the  centre,  which  was  occupied  by  embryos  of  the  Filariye 
— the  nodules  varying  in  size  from  that  of  a  millet-seed  to  a  pea ;  the 
same  authority  has  also  noted  some  alterations  in  the  kidneys.  Deffke 
has  seen  lesions  of  a  gastro-intestiual  and  vesical  catarrh ;  the  kidneys 
showed  those  of  chronic  interstitial  nephritis,  more  particularly  affect- 
ing the  glomeruli,  which  were  atrophied,  while  the  uriniferous  tubes 
were  dilated  and  varicose. 

The  pathogenic  action  of  this  Filaria  commences  with  chronic  endo- 
carditis, embarrassed  pulmonary  circulation,  and  the  development  of 
embolisms  and  thromboses  in  the  lungs.  The  embryos  thrown  out  in 
the  heart  and  pulmonary  artery,  are  disseminated  throughout  the  whole 
circulatory  apparatus,  and  can  be  observed  in  various  organs.  The 
hypertrophy  of  the  heart,  and  irregularity  and  insufficiency  of  the  cir- 
culation, explain  the  occurrence  of  the  digestive,  respiratory,  and 
urinary  catarrhs  ;  while  anuemia  of  the  nerve-centres  brings  about  con- 
vulsions, intellectual  disturbance,  paraplegia,  and,  finally,  collapse.  It 
is  not  very  probable  that — as  Eivolta  imagined — the  embryos  exercise 
an  embolic  action  which  causes  hyperasmia  of  the  brain  and  various 
organs,  as  the  diameter  of  these  embryos — which  is  not  greater  than 
that  of  the  Hccmatozoa  of  Lewis — admits  of  their  passing  along  the 
capillaries. 

The  alterations  in  the  kidneys — which  have  been  many  times  ob- 
served— are  due,  according  to  Deli'ke,  to  the  gieat  number  of  embryos 
which  tend  to  be  eliminated  by  the  urinary  passages — like  those  of  the 
Filaria  saiKjuiais  hominis,  which  produce  the  chyluria  or  hamato- 
chyluria  that  is  endemic  in  hot  countries.  Grassi  formally  contests  the 
opinion  that  the  embryos  of  the  Filaria  inimitis  are  evacuated  with  the 
urine,  and  relies  for  proof  on  observations  carried  out  for  a  year  on  one 
Dog,  and  for  two  months  on  four  others,  all  of  which  were  affected  with 
hifimatic  filiarosis. 

Etiolog'y. — The  etiology  of  this  helminthiasis  is  still  obscure.  It  is 
supposed  that  infestation  takes  place  by  the  drinking-water,  as  is  gene- 
rally admitted  it  does  with  regard  to  the  F.  sa)t(juims  hominis.  Manson, 
a  physician  at  Hong-Kong,  has  recognised  that  the  embryos  of  the 
latter  pass  into  the  digestive  tube  of  a  Mosquito  (Cidexviosquito),  when 
it  sucks  the  blood  of  people  affected  with  haimatic  helminthiasis.  In 
this  new  habitat  they  undergo  changes — -the  tail  becomes  shortened, 
the  anterior  part  of  the  body  is  developed,  and  the  sexual  organs  appear. 
These  alterations  are  effected  in  about  five  days,  and  the  Filaria  then 
measures  about  1  mm.  At  this  period  the  Mosquitos  have  resorted  to 
stagnant  water  to  lay  their  eggs ;  there  they  die,  and  the  Filarial  escape 
from  their  dead  bodies,  and  live  at  liberty  in  the  water.  It  is  in  drink- 
ing this  water  that  Man  becomes  infested. 

Grassi  does  not  accept  this  opinion,  and  bases  his  objection  on  the  cir- 
cumstance, that  the  majority  of  the  embryos  of  the  F.saiKjuinia  homiiiia 
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which  enter  the  intestine  of  the  Mosquito  perish  there,  and  that  scarcely 
12  per  cent,  continue  their  development.  He  admits,  also,  that  all  the 
embryos  of  the  Filaria  hnmitis  ingested  by  the  Fleas  and  Lice  of  the 
Dog  die  in  the  intestine  of  these  e])izoa,  the  role  of  which  is  limited  to 
relieving  the  mammal  of  a  portion  of  its  ha'matozoa.  The  latter  are 
also  eliminated  by  the  various  wounds  of  the  skin  that  the  Dog  is 
exposed  to — either  in  hunting,  or  running  through  gorse,  brushwood, 
etc.  But  this  elimination  is  nearly  always  insignificant,  and  Grassi's 
objections  do  not  affect  the  question  much. 

The  Filaria  imiiiitis  appears  to  belong  more  particularly  to  countries 
rich  in  marshes  and  surface-water  ;  and  it  might  therefore  be  supposed 
that  the  intermediate  host — crustacean  or  mollusc — through  which  this- 
worm  passes  is  concealed  in  the  water,  in  an  unknown  form. 

In  pregnant  Bitches  which  harboured  the  F.  immitis,  Galeb  and 
Pourquier  found  its  embryos  in  the  blood  of  the  foetus,  as  in  that  of  the 
parent.  This  fact  tends  to  establish  hereditary  transmission  of  the 
parasite,  by  means  of  the  placenta. 

AitTKi.K  III.— Strongylosis  of  Blood- Vessels. ' 

The  Strongle  of  vessels,  the  embryos  of  which  give  rise  to  pulmonar}- 
strongylosis  of  the  Dog  (see  p.  600),  lives  in  the  right  side  of  the  heart 
and  pulmonary  artery.  It  belongs  essentially  to  the  fauna  of  Toulouse, 
where  it  has  been  often  met  with.  Beyond  this  region,  the  same  (?> 
worm  has  been  twice  seen  in  Italy  by  Bossi. 

Strongylus  vasorum  (Baillet). — Body  fihform,  a  little  attenuated 
at  both  extremities,  white  or  rose-coloured,  some  individuals  marked! 
with  a  kind  of  reddish,  spiral,  and  often  interrupted  line,  which  marks 
the  digestive  tube,  as  seen  through  the  integuments.  Head  bordered 
by  two  small  wings — formed  perhaps  after  death — which  join  in  front ; 
mouth  nude.  Mule,  14  mm.  to  15  nun.  long;  caudal  pouch  with  two 
lobes,  each  sustained  by  four  ribs,  the  anterior  and  middle  of  these 
being  double.  Fcmnlc,  IS  nun.  to  21  nmi.  long  ;  vulva  situated  in 
front  of  the  anus.  Ova  ellipsoid,  and  70  [i  to  80  //.  long,  by  40  /x  to  50  jj 
broad. 

It  was  probably  this  worm  which,  according  to  Dujardin,  was  found" 
in  lbl3,  at  Paris,  *  in  the  heart '  of  a  Dog.  But  the  first  precise  mentioiii 
of  it  is  due  to  Serres.  At  the  autopsy  of  a  Dog  which  died  suddenly,, 
after  having  presented  vague  symptoms  which  were  thought  to  be  indi- 
cative of  gastro-enteritis,  the  right  ventricle  was  hypertrophied,  and  in. 

1  Serre.s.  EiUozoaircx  troavea  dann  CUreillette,  droit  du  Cd'ur,  le  Veiitncule  corre- 
■spondant  ct  I'Arlcre.  J'uhnonaire  d'lin  Chie».     Journ.  des  Yetor.  du  Midi,  18.')4,  p.  70. 

Baillet.     Borlimiw<   Triijonocephaliix.     Stroixjylnn   Trii/onorephalus.     Ibid.,  p.  7"i.- 

Idem.     Etude  compar.  dea  CaraclirtK  ct  de  rUi-iiaiiifalion  du  JJochviiua  Tri<iono- 

cephaius  Dxij.  ct  du  vcr  des  Vais>icaux  et  du  Ctmir  chcz  le  Chien.  Ibid.,  1862,  p.  49.  — 
Ideiu.  Art.  Helminthes.  Nouv.  Diet.  Prat,  de  Med.,  de  Chir.  et  d'Hyg.  Veterinaire^ 
viii.,  1866,  p.  r)87.  —  Bossi.  J)u  Cani  di  Cardite  VcnnriiO'-d.  .  .  .  Giorn.  di  Med. 
Veter.  Practica,  1870,  p.  oOO.  —  Lafosse.  Kevue  A'etL-rinaire,  1867,  p.  199.  —  See  the 
references,  in  addition,  at  p.  581. 
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its  cavity  and  the  right  auricle  were  disseminated  '  an  infinity '  of 
worms.  Some  of  these  were  collected  in  small  bundles  the  size  of  a 
pea,  and  the  lumen  of  the  pulmonary  artery  was  almost  entirely 
obstructed  by  them  ;  they  extended  as  far  as  the  last  divisions  of  that 
vessel.     A  description  of  the  case  has  been  given  by  Baillet. 

In  the  heart  they  are  more  especially  located  in  the  furrow  separat- 
ing the  columme  carme  at  the  lateral  borders  of  the  ventricle,  or 
beneath  the  tricuspid  valve.  They  are  inost  frequently  met  with  in  the 
larger  divisions  of  the  pulmonary  artery,  particularly  at  the  0}-igin  of 
the  collateral  branches.  They  occasion  an  endarteritis  in  the  form  of 
granulations,  layers,  or  resisting  and  anastomosing  cords,  amongst 
which  they  lie.  The  internal  wall  of  the  artery  has  a  reticulated  aspect, 
resembling  that  of  the  inner  surface  of  the  auricles.  The  smaller  arteries 
are  constant!}-  affected  with  thromboses.  The  lumen  of  the  vessel  is 
tilled  by  a  hard  and  yellow  clot,  above  whicli  the  Strongles  are  accumu- 
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A,   male  and  female  ;  natural   size.     B,  cephalic   extremity  ;  maffnified  100  diameters. 
C,  caudal  extremity  of  the  niale  ;  magnified  100  diameters. — Railliet. 

lated.  Laulanic  has  observed  that  the  SlroiKjijlus  vasoniiii  determines 
— by  the  deposition  and  dissemination  of  its  ova — a  pulmonary  granu- 
losis, the  histological  study  of  wliich  is  full  of  interest,  and  of  which  we 
have  given  dLVcmuiw  (p.  600),  as  well  as  indicated  the  symptoms  by  which 
it  may  be  manifested.  But,  with  the  exception  of  that  of  Serres,  no 
cases  in  which  the  termination  was  fatal  have  been  published ;  iu  that 
instance  the  number  of  hicmatozoa  was  exceptionally  high.  Generally, 
the  animals  are  killed  after  suffering  for  a  long  time. 

Lafosse  believed  he  had  found  good  results  in  treating  Dogs  infested 
by  the  Siro)uj;/ln.s  canoraiti  with  oil  of  turpentine  in  2  to  4  gramme  doses 
made  up  into  four  pills,  and  given  daily  for  a  week.  He  mentions  that 
two  Dogs  which  offered  the  symptoms  of  this  helminthiasis  completely 
recovered  by  means  of  this  treatment.     The  symptoms  consisted  of 
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marked  oppression,  fits  of  coughing,  irregular — sometimes  tumultuous 
— beating  of  the  heart,  a  certain  repletion  of  the  jugulars,  coinciding 
with  unimpaired  appetite  and  the  absence  of  fever,  all  which  symptoms. 
he  says,  were  observed  many  times  in  animals  which  died  or  were 
killed,  and  in  the  heart  of  which  this  helminth  was  found  at  the 
autopsy.  Labat — who  in  this  strongylosis  has  noted,  as  a  very  distinct 
symptom,  a  soft  systolic  blowing  in  the  femoral  artery — has  also  in  two 
Dogs  obtained  a  recovery  with  Bordeaux  turpentine,  given  every  day  in 
doses  of  2  to  4  grammes  in  the  form  of  pills,  along  with  calcined  mag- 
nesia, or  in  emulsion  with  yolk  of  egg. 

Akticle  IV.— Spiroptera  Sanguinolenta' 
The  Spiroptera  sanguinolenta  (Rud.),  which  has  a  predilection  for 
submucous  tumours  in  the  stomach  or  oesophagus  (see  p.  369),  was 
found  for  the  tirst  time  in  similar  tumours  in  the  walls  of  the  aorta  by 
Morgagni  and  Courten  in  1760.  In  France,  it  has  only  been  seen  on 
two  occasions,  by  Megnin  and  Chauvrat.  '  For  myself,'  says  Bayer,  '  I 
have  opened  more  than  300  Dogs,  127  of  them  specially  with  the  object 
of  finding  these  worms  in  the  walls  of  the  aorta,  and  I  have  not  been 
able  to  discover  a  single  instance  of  verminous  tubercle  of  that  vessel.' 
On  the  contrary,  Lewis  at  Calcutta,  India,  Manson  at  Amoy,  China,  and 
Silva  Araujo  in  Brazil,  have  frequently  seen  it ;  and  Oreste,  Perroncito, 
and  Caparini  have  observed  it  in  Italy. ^ 

These  verminous  tumours  occupy  the  anterior  aorta,  and  in  size  they 
vary  between  that  of  a  small  shot,  a  pea,  nut,  or  walnut.  They  are 
separate,  or  joined  in  two  or  three.  Their  number  is  very  variable ;  in 
the  Dogs  seen  by  Morgagni,  in  one  case  there  were  3 ;  in  another  16  ; 
and  in  a  third,  the  aorta,  from  its  origin  to  the  diaphragm,  was  studded 
with  these  tumours.  They  projected  from  the  external  surface  of  the 
aorta,  and  at  the  corresponding  point  the  internal  tunic  showed  a  blood 
extravasation  and  slight  abrasion.  Then  there  occurs  an  arteritis, 
characterized  by  roughening  of  the  lining  membrane,  and  thinning  of 
the  walls  of  the  vessel.  In  the  smaller  tumours  the  worms  are  still 
embryonic,  and  at  the  most  2-o  mm.  long.  After  several  moultings, 
they  acquire  all  their  external  characteristics,  as  well  as  their  genital 
organs.  In  the  larger  tumours,  there  are  several  well-developed 
Spiropteres,  more  or  less  separated  from  each  other  in  distinct  com- 
partments. The  worm  sometimes  creeps  along  beneath  the  tunic  of  the 
aorta,  and  one  of  its  extremities  projects  through  a  small  opening,  and 

1  Morgagni  et  Courten,  quoted  by  Davaine.  Tr.  des  Ento-oairc.-i,  'ind  edition,  1877, 
p.  775.  —  Rayer.  Arch,  de  Med.  Compart'e,  1842,  p.  -iO.  —  Lewis,  Manson,  Mt'-gnin. 
.Sonsino.  Loc.  cit.  —  Silva  Araujo.  La  F'llnr'ia  Iniwilis  ct  la  Filaria  Samjuinolevta 
mi  Bresif,  translated  by  Bertheraud,  Lyon  Medical,  November  3,  10, 1878.  —  Chauvrat. 
Bull.  Soc.  Centr.  de  Med.  Veterinaire,  1886,  p.  6.")4.  —  Caparini.  Revue  Veterinaire, 
1887,  p.  84.  —  Kailliet.  Rec.  de  Med.  Veterinaire,  18S7,  p.  :{8.'.  ~  Jacoulet.  Bull. 
Soc.  Centr.  de  M^d.  Veterinaire,  1888,  p.  127.  —  Chauvrat.  Kec.  deMed.  Veterin.-iire, 
1890,  p.  489. 
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floats  in  the  interior  of  the  vessel.  Lewis  has,  in  some  instances,  found 
the  lumen  of  the  aorta  nearly  obliterated  by  a  clot  formed  around  the 
worm.  He  had  never  obsei'ved  the  parasites  in  the  abdominal  portion 
of  the  aorta.  Once,  however,  Morgagni  found  them  in  a  tumour  situated 
beneath  the  renal  vessels,  but  it  did  not  adhere  to  these,  nor  to  any 
other  vessels ;  and  Megnin  has  seen  one  in  the  posterior  aorta,  in  the 
vicinity  of  the  kidneys. 

In  the  observations  of  Lewis  and  Manson,  the  aortic  tumours  often 
coincided  with  similar  tumours  in  the  oesophagus. 

The  contents  of  the  verminous  tumour  may  pass  into  the  aorta  by 
an  easily  discovered  opening  ;  but  Lewis  has  never  found  the  adult 
Spiroptere  in  the  bloodvessels  of  the  Dogs  he  examined — only  the 
embryos.  It  is,  therefore,  the  ova  which  pass  from  the  tumours  into  the 
blood-current,  and  which,  within  a  variable  time,  effect  their  embryonic 
evolution.  Lewis  attempted  some  experiments  in  order  to  discover  the 
migrations  of  these  parasites  ;  but  they  were  unsuccessful,  and  the 
problem  still  awaits  solution. 

When  they  are  of  large  size,  the  verminous  tumours  of  the  aorta 
must  cause  serious  disturbance  in  the  circulation.  Manson  asserts  tliat 
their  possible  rupture  will  bring  on  a  fatal  pleurisy,  and  he  attributes  to 
them  a  somewhat  common  paraplegia,  and  which  he  thinks  is  due  to 
the  ova  which  have  left  the  aorta  and  entered  the  capillaries  of  the 
spinal  cord.  Megnin,  Chauvrat,  Perroncito,  and  Caparini  have 
witnessed  Dogs  dying  suddenly  from  hgemorrhage,  owing  to  rupture  of 
the  artery,  the  walls  of  which  had  undergone  atheromatous  degenera- 
tion. 

The  Spiroptcra  saiujuiiiolenta  is  sometimes  also  found  in  the  lymphatic 
glands  situated  at  the  entrance  to  the  chest,  near  the  oesophagus  or 
anterior  aorta.  Lewis,  Caparini,  Chauvrat,  and  Jacoulet  have  published 
instances  of  this  occurrence  ;  and  the  latter  has  noticed,  in  one  case, 
great  difficulty  in  swallowing,  frequent  vomiting,  diarrha^a,  and  finally 
cachexia.  In  another  case — which  was  that  of  a  Dog  that  was  killed 
because  of  the  rabiform  symptoms  it  presented — the  worms  were  lodged 
in  a  bronchial  gland,  close  to  the  oesophagus.  The  observation  of 
Chauvrat  in  1890  is  very  analogous  to  this. 


CHAPTER  V. 

H.EMATO/OA    Ol"    BIKDS. 

Pkotozoa.1 — Danilewsky,  Grassi,  aud  Feletti  have  discovered,  in  the 
blood  of  various  birds,  parasites  closely  related  to  those  that  cause 
paludism  in  Man,  and  which  are  known  as  the  '  Bodies  of  Laveran  ' 
and  Plasmodium  mahir'ue  (Ital.).  Of  the  domesticated  Birds,  Pigeons 
are  the  only  ones  in  which  thev  have  been  observed  (Grassi  and 
Feletti). 

According  to  Laveran,  the  hsematozoon  of  paludism  is  unique,  but 
polymorphous.  Its  various  forms  can  be  reduced  to  four  :  1.  Sjjhcrical 
bodies  or  very  small  cytozoa — 1  /x  to  2  /x — very  difiicult  to  distinguish  in 
the  interior  of  a  red  corpuscle  of  the  blood — but  sometimes  larger,  con- 
taining more  or  less  pigment  granules,  and  found  either  in  the  interior  of 
a  red  corpuscle,  or  external  and  isolated,  or  in  small  groups  ;  2.  Flagclla, 
globular  free  bodies,  from  5  /x  to  7  /x  in  diameter,  with  pigment  granules, 
and  provided  with  1  to  4  very  mobile  liagella  ;  3.  Crcsccniic  bodies, 
cylindrical  elements  from  8  /x  to  9  /x  long  by  2  /x  broad  in  their  middle, 
more  or  less  tapering  at  their  ends,  usually  curved  in  crescent  form, 
and  generally  containing  in  their  middle  portion  grains  of  pigment, 
identical  with  those  observed  in  the  globular  bodies;  4.  liomccous  bodies, 
arising  from  the  segmentation  of  the  endoglobular  parasites,  and  giving 
origin  to  8,  10,  and  often  L'O  spores,  which  become  free. 

These  diverse  forms  have  been  found  in  the  blood  of  Birds,  but  the 
cytozoa  and  crescentic  bodies  are  the  most  frequent,  the  first  being 
nearly  always  included  in  the  red  corpuscles.  These  blood  parasites 
are  only  found  in  Pigeons  during  six  or  seven  months  in  the  year, 
infestation  appearing  to  take  place  in  the  spring,  and  it  increases  by 
multiplication  of  the  parasites ;  it  disappears  towards  the  month  of 
November.  But  although  the  ha}matozoa  of  Birds  are  chiefly  observed 
in  marshy  regions,  they  are  generally  completely  innocuous  to  their  hosts 
— a  circumstance  which  is  related  perhaps,  according  to  Danilewsky, 
either  to  accommodation  transmitted  by  heredity,  or  to  the  temperature 
of  the  blood,  which  may  be  too  elevated  for  the  parasites  to  be  set  free. 

The  zoological  position  of  these  hiematozoa  is  still  uncertain.  By 
reason  of  their  intra-cellular  habitat,  there  is  a  tendency  to  ally  them 
more  or  less  closely  with  the  Coccidia. 

^  Danilewsky.  La  Pamsiloloiik  Compane  dn  Sdiiij.  1.  Xonrel/cs  rtch'irkfx  .•iur  lea 
Parasites  du  Samj  des  OUeaiix.  Kharkov,  1880.  —  Grassi  aud  Feletti.  Parassiti 
Malarici  negli  Uccdli.  lloll.  Mens,  dell' Accad.  di.  .Sc.  Nat.  di  Catania,  1890.  —Idem. 
Malanaparasiten  in  der  VOijela.  Centralb.  f.  Bakter.  u.  Parasitenkunde,  IX.,  1891, 
pp.  403,  461. 
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Danilewsky  has  also  met  with  a  Trypauosoine  (T iijpanoaoDia  satujuinis 
avium)  in  the  blood  of  Birds. 

Nematodes. — Mazzanti^  has  found,  in  the  venous  blood  of  a  carrier- 
Pigeon,  the  embryos  of  Nematodes,  some  of  them  185  //,  long,  with  an 
acuminated  caudal  extremity  ;  others  143  /x  long,  ^vith  the  caudal 
extremity  obtuse  or  not  very  pointed.  At  the  same  time  he  met 
with,  beneath  the  skin  of  the  neck,  a  female  Filaria — different  to  the 
Filaria  clava  Wedl — which  lived  in  the  connective  tissue.  The  uterus 
of  this  Filaria  contained  a  number  of  embryos  identical  with  those  in 
the  blood;  some  of  them  were  spread  around  the  body  of  the  female. 
Mazzanti  gave  this  worm  the  following  description  :  Body  filiform, 
ashy-blue,  not  striped,  23  mm.  long,  and  -25  mm.  wide ;  anterior  ex- 
tremity obtuse  and  rounded;  posterior  extremity  briefly  conical.  Mouth 
nude  and  orbicular.  Q-]sophagus  short  and  narrow ;  stomach  little 
dilated.  Anus  terminal.  Uterus  double.  Vulva  situated  a  little  behind 
the  position  of  the  stomach,  or  213  //  from  the  mouth.     Ovoviviparous. 

Eudolphi  mentions — but  without  describing  it — a  Filaria  ana  tin  found 
by  Paulllnus  rolled  around  the  heart  of  a  Duck.'- 

1  Mazzanti.  Elmintiasi  Einatira  da  Emhrioiil  dl  Filaria  ud  Piccioiu'.  Tl  ;Moderno 
Zooiatro,  II.,  1891,  p.  186. 

-  Rudolphi.     Enfozoornm  Uidoria  Xaturali'i,  I.,  ISOS,  p.  72. 


BOOK  VI. 

PARASITES  OF    THE  MUSCLES,  CONNECTIVE   TISSUE   AND 
BONES. 

In  this  division — which  is  more  especially  devoted  to  the  parasites  of 
the  muscles — we  will  also  study  those  of  the  inter-organic  connective 
tissue,  as  well  as  those  of  the  boues  ;  for  the  reason  that  they  are  too 
rare,  and  altogether  of  secondary  interest  to  afford  material  for  a  dis- 
tinct section,  or  because  the  more  important  of  them  are  principally  met 
with  in  the  intermuscular  and  interfascicular  connective  tissue. 

We  will  only  occupy  ourselves  here  with  the  animal  parasites  ;^  but 
with  regard  to  the  differential  diagnosis  of  trichinosis,  we  shall  have  to 
say  a  few  words  concerning  muscular  actinomycosis  in  the  Pig. 

The  parasites  to  be  dealt  with  in  this  book  are  varied  and  very 
frequent.  They  are  the  SarcosporidicP,  Cestodes  in  the  cystic  state — 
Cysticerci  and  Coenures — Trematodes — Disloma  sj'-  ^ — o^'  Nematodes, 
the  most  important  of  which  is  the  Trichina. 

They  reach  their  definitive  habitat  through,  as  yet,  badly  defined 
channels,  among  which  the  circulatory  system  is  doubtless  the 
principal. 

Special  chapters  are  given  to  the  Sarcosporidiye — muscular  rsorospcr- 
viosis — the  Cysticerci — Measles — the  Trichinto — Trichinosis — and  to  the 
parasites  of  bones.  The  other  parasites  will  be  studied  briefly,  because 
of  their  relatively  trifling  importance. 

Ccenurus  cerebralis. — The  Cystic  of  the  Tcenia  ccenuru.s  of  the  Dog, 
the  Caniurits  cerebralis  Kud.,  the  ordinary  habitat  oi  Y!hich  is  the  brain 

'  Zopf,  of  Halle,  has  inscribed  in  the  Biologische  Centralblatt  de  Rosenthal  (III., 

1844,  No.  22),  under  the  name  of  Ilap/oroccit.-i  retlcnlatm,  a  fungu.s  he  found  in  Pig- 
flesh,  and  which  it  appeared  to  him  .should  be  classed  with  the  Myxomycetes  Fungi.  It 
was  in  sucli  quantity  that  a  dozen  specimens  could  be  seen  in  each  preparation,  and  it 
was  in  three  forms  :  my.xoamibium,  sporanges  and  teleutospores.  The  latter  were 
.spherical  or  tetrahedral,  with  markedly  round  surfaces,  from  20  /<  to  2r)  /t  in  diameter, 
and  thick,  polygonally -reticulated  episporcs.  In  ten  months,  of  803  Tigs  in  Torgau, 
396  had  this  parasite.  It  has  not  been  seen  by  anyone  else.  Mi'.ller  (Real-Encyclo- 
piidie  der  (iesammten  Pharmacie,  V.,  p.  99)  and  Kitt  (Centralbl.  f.  Bakter.  u.  Parasiten- 
kunde,  IV.,  1888,  p.  659)  believe  that  the  Haplococriis  of  Zopf  is  nothing  else  than  the 
sjiores  of  Lycopodium  that  were  accidentally  introduced  into  the  preparation.  If  this 
is  the  case,  it  should  be  removed  from  the  list  of  parasites. 
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of  Ruminants — principally  Sheep — has  been  found  once  in  the  sub- 
cutaneous connective  tissue  of  a  Calf  bv  Nathusius,  and  at  another 
time  in  the  Sheep  bj'  Eichler.  These  erratic  Coenures  were  completely 
developed  (Ziu'u). 

Ccenurus  serialis.^ — The  Cystic  of  the  Tcen'ia  serialis  of  the  Dog — 
the  Coenitnis  serialis  P.  Gervais — has,  on  the  contrary,  its  usual  habitat 
in   the  connective  tissue  of  various  ^ 


regions  of  the  body,  and,  exception- 
ally, the  spinal  cord.  It  is  found 
in  the  Rabbit — especially  the  wild 
one — the  Hare,  the  Squirrel  (Cob- 
bold,  Cagny),  and  the  Coypu  (Pagen- 
stocher). 

The  vesicle  (or  bladder)  of  the 
t'lnmrns  serialis  may  be  as  large  as 
a  Fowl's  egg,  but  it  has  already 
numerous  scoleces  when  it  is  no 
bigger  than  a  nut.  It  is  generally  a 
little  longer  than  it  is  broad,  and 
when  it  occupies  the  intermuscular 
connective  tissue,  its  greater  axis  is 
parallel  with  the  fasciculi.  The 
perfectly-developed  scoleces  are  three 
or  four  times  larger  than  those  of 
the  Cwnnrus  cerebraUs,  and  their 
free  extremity  is  often  Voluti-shaped. 
They  are  sometimes  distributed 
without  order,  but  most  frequently 
th^^y  are  in  linear  series  not  parallel 
with  each  other — hence  the  specific 
name.  The  heads  have  all  the 
characters  we  have  indicated  as 
pertaining  to  that  of  the  Tcenia. 
serialis  (see  p.  443).  The  vesicle 
otters  a  peculiarity  which  is  never 
present  in  the  Cwnnrus  ccrehralis — 
that  of  sometimes  producing  by 
budding,  either  on  its  inner  or 
outer  surface,  other  bladders  oi'gan- 
issd  like  itself,  and  endowed  with 
the  property  of  originating  scoleces 
in  every  respect  similar  to  those  of 


B 


Fig.   326.— Cn?HJnv<.s  sei-ialis  of  tlie  con- 
nective tissue  of  the  Rabbit.— llailliet. 

A,  regular  simple  form  ;  B,  daugrhter- 
vesicle,  irregular  exterior  form.  C,  aCoen- 
urus  opened,  showing — betides  the  heads 


the   mother    vesicle.        The    external    ^f  the   VV'/i/a— seven   internal  daughter 


lesiclc 


and   below,   to  the   left,   an  ex- 
-vesicle.    Natural  size. 


vesicles   often    remain   fixed   to  the 
mother-vesicle  by  a  pedicle  ;  but  the  temal  daughter- 
internal  ones,  on  tlie  contrary,  after 
a  certain  time  float  in  the  fluid  of  the  primary  bladder  (Baillet). 

The  Ccemirus  serialis  was  met  with  for  the  first  time  by  De  Blain- 

'  Baillet.     Jiech.  mir  mi  CyHtiqiie  Pohjcephalt  du  Lap'ni.     Mem.  de  I'Acad.  des  Sc. 
de  Toulouse  (6),  I.,  1863,  p.  452. 
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ville  in  1822  ;  then  it  was  re-discovered  by  Rose^  in  1833,  and  some 
time  after  by  E.  Rousseau,  then  by  Gervais ;  but  it  has  been  well 
studied  since,  principally  by  Baillet  and  Perroncito.  It  has  been  found 
— and  sometimes  in  great  number,  in  the  most  varied  parts  of  the  con- 
nective tissue — head,  neck,  loins,  thorax,  limbs,  etc.  In  general,  it 
does  not  appear  to  trouble  the  health  of  its  host.  However,  when  it  is 
very  abundant— due  to  the  budding  of  the  mother-vesicle — it  may  assist 
in  weakening  the  animal.  Bergeon  and  J-iailliet  have  published  a 
remarkable  instance  of  this.- 

When  Baillet  administered  the  Cwiiurus  .serialis  to  Dogs,  it  produced 
the  Tcenia  serialis  ;  Perroncito  obtained  the  same  results.  And  the 
ova  of  this  Ticnia,  when  given  to  Rabbits,  reproduced  the  same 
Coinurus ;  but  when  the  experiment  was  repeated  on  Lambs  by 
Baillet,  it  did  not  furnish  conclusive  results,  and  with  Perroncito— 
who  experimented  on  a  Sheep — and  ourselves  with  two  Lambs,  the 
results  were  negative.  This  confirms  the  specific  distinction  estab- 
lished between  T.  serialis  and  T.  ccennrus. 

The  researches  of  Baillet  show  that  the  embryos  of  the  Tienia  are 
carried  to  the  tissues  by  the  blood-current.  They  pass  through  the 
walls  of  the  capillaries,  and  excavate  in  the  connective  tissue  '  galleries 
more  or  less  elongated,  and  generally  very  tapering  and  fine  at  one 
end,  wider  at  the  other,  and  which  are  always  filled  with  a  pulpy 
matter,  unctuous  to  the  touch,  very  pale-yellow  in  colour,  and  markedly 
distinct  from  the  red  background  the  small  quantity  of  extravasated 
blood  forms  around  it,  after  this  has  coagulated  in  the  connective 
tissue.'  In  eighteen  to  twenty-five  days  after  the  ingestion  of  the  ova 
of  Tcenia  serialis,  the  pro-scoleces  form  vesicles  measuring  -75  mm.  to 
2-50  mm.,  and  after  thirty  days  they  are  the  size  of  a  pea.  At  the  end 
of  the  second  month  they  are  larger  than  a  cherry,  and  commence  to 
bear  scoleces  ;  at  the  third  month  they  are  as  big  as  a  walnut. 

English  gamekeepers  designate  as  '  bladdery  Rabbits  '  those  affected 
"with  Coinures  in  the  connective  tissue,  and — according  to  Rose — before 
they  are  sent  to  market,  the  bladders  are  punctured  through  the  in- 
teguments, and  the  fluid  they  contain  is  in  this  manner  got  rid  of. 

'  It  should  be  remarked,'  Baillet  says,  '  that  the  largest  number  of 
Cojnures  has  been  collected  from  wild  Rabbits,  and  this  would  appear 
to  indicate  that  the  Taania  which  produces  them  must  inhabit  the 
intestine  of  some  carnivorous  animal  that  usually  lives  in  the  same 
localities  as  these  Rabbits  ;  so  that  the  development  of  this  Taenia  in 
the  Dog  nmst  be  considered  purely  accidental. 

Echinococci.  —  Ikhinococci    are   only   exceptionally   found   outside 

'  De  Blainville.  Art.  Vtrs.  Diet,  des  Sc.  Naturelle.s,  LVII.,  1828,  p.  604.  —  Hose. 
London  Med.  (Jazette,  November  9,  183^. 

-  Railliet.  Note  mtr  nii  ras  de  MuUiplkation  Extraordinaire  du  Ca^aurus  serialia. 
Bull.  Soc.  Centr.  de  Med.  Veturinaire,  1889,  p.  380. 
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parenchymatous  organs — such  as  the  Hver,  lungs,  pancreas,  spleen, 
etc.,  -but  they  may  be  found  in  any  part  of  the  body.  Nevertheless, 
beyond  the  cases  we  have  quoted  (p.  506),  in  which  they  were 
generalized  in  the  Pig,  and  that  mentioned  by  Morot,  in  which 
hydatid  cysts  were  situated  between  the  pleura  and  the  inner  sur- 
face of  the  rib  of  a  Cow,i  we  know  of  only  a  small  number  of  obser- 
vations regarding  its  presence  in  the  muscles ;  and  what  is  remarkable 
in  these,  is  the  circumstance  that  they  all  refer  to  the  Horse,  in  which 
I'jchinococci  are  rare. 

In  one  of  these  cases,  a  handful  of  hydatids  was  lodged  in  an  abscess 
in  the  temporal  fossa.  The  temporal,  pterygoideon,  and  ocular  muscles 
were  softened  and  pale,  and  united  by  inflammation-tissue.  The  left 
wall  of  the  cranium  was  thickened,  and  the  left  cerebral  hemisphere 
compressed  (Kirkman).  In- another  case,  the  cyst — which  contained  a 
considerable  number  of  hydatids — was  situated  between  the  wall  of  the 
thorax  and  the  attachments  of  the  diaphragm  (Goubaux).  In  one  more 
instance,-  a  hydatid  cyst  formed  a  tumour  in  the  region  of  the  ribs, 
which  persisted  for  seven  years,  and  finally  disappeared,  after  having 
thrown  out  on  several  occasions  Echinococcus  vesicles  (Eaymond). 

In  four  other  cases,  the  hydatids  were  located  in  the  upper  parts  of 
the  posterior  limb.  In  one  of  them,  they  were  acephalocysts  enclosed 
in  a  large  pouch,  that  formed  a  voluminous  tumour  between  the  anus 
and  ischium;  the  animal  had  experienced  frequent  attacks  of  colic.  An 
incision  through  the  wall  of  the  rectum  allowed  the  extraction  of  the 
hydatids,  and  this  was  followed  by  recovery  (Villate).  Ou  another 
occasion  the  hydatids  formed  an  enormous  tumour  in  the  lumbar  region, 
having  invaded  the  muscles  there ;  this  tumour  was  reproduced  after 
being  twice  partially  removed.  It  extended  towards  the  ilium,  and 
Echinococci  were  even  found  in  the  diploe  of  that  bone  (Cohn).  At  the 
autopsy  of  a  Horse  killed  because  of  incurable  injury  to  its  foot,  Broquet 
and  Megnin  found  the  muscles  on  the  inner  aspect  of  one  thigh  partly 
removed,  owing  to  the  presence  of  a  large  number  of  hydatid  cysts,  the 
vesicles  of  which  varied  in  size  from  that  of  a  pea  to  a  pigeon's  e^'" : 
there  were  about  two  quarts  of  them,  and  they  belonged  to  the 
exogenous  type.  In  the  case  reported  by  Kanvier  and  Dehors,  the 
horse  had  been  killed  because  of  the  low  state  into  which  it  had  fallen, 
and  on  examination  there  was  discovered  a  vast  purulent  tumour,  ex- 
tending from  the  left  kidney  to  the  superior  border  of  the  ihum,  formed 
of  large  irregular  cavities,  communicating  with  each  other  by  various- 
sized  openings.     In  the  pus  floated  hundreds  of  Echinococci — intact 

'  Morot.     Bull.  Sec.  Centr.  de  M.'d.  Veterinaire,  1888,  jj.  232. 

-  Villate.  Rec.  de  Med.  Veter.  Pratiijue,  184!t,  p.  »J81.  —  Kirkman.  The  Veterina- 
rian, February,  1863.  —  Goubaux,  quoted  by  Davaine.  Tr.  des  En/ozoaire.i,  2nd 
edition,  1877,  p.  664.  —  Broquet  and  Mi'gnin.  Kec.  de  Med.  Veterinaire?,  187.'*,  p.  470. 
—  Kanvier  and  Dehors.  Archivts  Veterinairts,  1880,  p.  945.  —  Raymond.  The 
Veterinary  .Journal,  1883,  p.  17S.  —  Colin,  quoted  by  Kailliet.  Bull.  Soc.  Centr.  de 
Med.  Veterinaire,  1884,  p.  316. 
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and  broken.  This  uiultilocular  pouch  was  continued  by  a  number  of 
orifices  into  the  deeper  layers  of  the  gUiteal  muscles,  and  those  of  the 
anteiuor  and  posterior  crural  regions.  Johne  found  a  vesicle  in  the 
psoas  muscles  of  a  Horse  (Friedberger  and  Frohner). 

Distoma  hepaticum.' — Morot  has  published  several  instances  of 
hepatic  Flukes  encysted  beyond  their  ordinary  habitat,  in  the  Cow. 
On  two  occasions  he  found  a  tumour  situated  in  an  intercostal  space, 
either  between  the  internal  and  external  planes  of  intercostal  muscles, 
or  immediately  beneath  the  pleura.  In  another  instance,  the  Distoina 
was  contained  in  a  pediculated  cyst  on  the  inner  surface  of  the 
abdominal  v^all,  a  short  distance  from  the  insertion  of  the  diaphragm 
at  the  twelfth  rib.  The  same  author  has  also  seen  them  on  various 
points  of  the  abdominal  and  pectoral  walls.  Drosse  had  already 
observed  the  same  occurrence. 

Distomes  in  the  muscles  of  the  Pig.-'— Leunis  discovered  particular 
Distomes  in  Fig's  liesh,  which  were  studied  by  Duncker,  with  the  con- 
currence of  Leuckart,  Fagenstecher  and 
Hess  ;  they  were  found  in  the  fleshy  part 
of  the  diaphragm.  Happen  and  Muhle 
have  also  seen  them  in  the  laryngeal 
muscles. 

These  worms  occupied  ovoid  cysts  of 
about  the  same  size  as  those  of  Trichina;, 
and  lodged  in  the  interfascicular  connec- 
tive tissue.  Owing  to  the  inflammatory 
zone  surrounding  them,  they  appeared  as 
small,  red,  punctiform  nodules.  The  Dis- 
tomes measure  about  5  mm.  long  ;  they  are 
gray,  transparent,  very  lively  at  the  tem- 
perature of  the  body,  and  show  at  their 
anterior  extremity  an  oral  sucker,  from 
which  arises  an  acuminated  prolongation 
directed  forward,  and  which  is  probably, 
according  to  Leuckart,  a  buccal  stylet  of 
the  Cercaria. 

The  abdominal  sucker  is  situated  to- 
wards the  middle  of  the  body.  The  trans- 
parency of  the  integuments  allows  the  ar- 
rangement of  the  digestive  tube,  the  aqui- 
ferous vessels  and  the  rudimentary  genital 
organs,  to  be  seen ;  as  well  as  the  presence 
of  four  large  glands  in  the  anterior  moiety. 
Duncker  on  one  occasion  found  these 
Distomes  still  provided  with  their  cercarial  tails.  It  is  evident  that 
these  parasites  are  not  called  upon  to  continue  their  course  of  de- 
velopment in  the  Fig,  for  the  membranes  surrounding  them  are  too 
strong  to  allow  them  to  pass  through.     The  Fig  is  only  an  intermediate 


Fig.  327. — Di.stome  of  tlie  mus- 
cles of  the  Pig  ;  magnified  t>0 
di.ameters. — Leuckart. 


'  Drosse.  Preuss.  ^Mittheilungen,  l9S>5-'>6.  —  Morot.  Bull.  Soc.  Centr.  de  Med. 
Veterinaire,  1887,  p.  38  ;  1889,  p.  37  ;  1890,  p.  191. 

-  iJuncker.  Dislometu  im  Schweintfltisch.  Zeitschr.  f.  Mikr.  Fleischscha>i,  II.. 
1881,  Nos.  3,  20,  21,  pasNiin.  —  Leuckart.  Die  Parcibiten  des  Mtimchcn,  I.,  2nd 
editiou,  2nd  part,  1889,  p.  154. 
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abnormal  host  for  them,  and  the  state  in  which  they  are  seen  does 
not  admit  of  their  being  assigned  to  any  particular  species. 

Nematodes. — Several  Nematodes  have  been  found  in  the  muscles 
and  connective  tissue  of  various  domesticated  animals.  The  most 
important — the  Trichina —will  form  the  subject  of  a  special  chapter 
presently  (see  Trichinosis) ;  so  that  we  will  only  now  deal  with  those 
whose  presence  is  exceptional  or  accidental. 

The  Filaria  papillosa,  which  usually  lives  in  the  peritoneum  of  the 
Horse,  is  noticed  by  Eudolphi  as  also  found  in  the  sub-peritoneal  and 
inter-muscular  connective  tissue  of  the  abdominal  walls  of  the  same 
animal. 

We  have  seen  that  the  Filaria  iiiuiiitis  may  be  found  in  the  sub- 
cutaneous connective  tissue  of  the  Dog  (p.  642)  ;  that  the  embryos  of 
the  Olluliuius  tricmpis  of  the  Cat  may  wander  from  the  stomach  into 
the  muscles  and  connective  tissue,  as  well  as  into  diverse  organs,  and 
form  cysts  analogous  to  those  of  the  Trichinae  (p.  372j  ;  and  that  larval 
Nematodes  have  been  met  with  by  Eberth  in  the  muscles,  kidneys 
and  lungs  of  the  Sheep  (p.  585). 

Filaria  clava  Wedl. — Female  worm  found  at  Vienna  in  the  peri- 
tracheal connective  tissue  of  a  Pigeon.  Mouth  unarmed;  body 
attenuated  in  front,  expanded  behind  and  claviform ;  length  28  mm. 
GO  36  mm.,  and  diameter  1  mm.  to  1'5  mm.  Ovoviviparous.  Mazzanti 
says  he  possesses  a  dozen  specimens. 

Ziirn  found  in  the  flesh  of  three  Pigs,  small  Nematodes  which  he 
believed  to  belong  to  the  Anguillulides,  and  which  should  not  be 
mistaken  for  muscle  Trichime.  Their  maximum  length  was  1-4  mm. 
and  breadth  63  /x  ;  they  wfere  not  encysted,  and  their  presence  was 
probably  accidental ;  as  it  was  thought  they  might  have  penetrated  the 
specimens  examined,  by  coming  in  contact  with  water  or  instruments 
containing  them.^ 

In  a  Horse  killed  for  human  consumption,  and  which  for  at  least 
eighteen  months  previously,  though  in  excellent  condition,  had  shown 
a  certain  stiffness  in  the  hind-quarters  and  a  great  tendency  to 
decubitus,  Vittu  found  all  the  muscles  invaded  by  cysts  which  were 
generally  the  size  and  appearance  of  a  rye-seed.  These  cysts  had 
undergone  calcareous  degeneration,  and  by  their  position  in  the  inter- 
fibrillar  connective  tissue,  the  structure  of  their  walls,  and  the  mass  of 
fat  at  their  ends,  they  resembled  old  cysts  of  the  Trichina  spiralis. 
Giard,  who  studied  them,  was  convinced  that  he  had  to  do  with  a 
parasite  related  to  the  Trichinic,-  though  umch  larger;  but  perhaps 
there  was  more  reason  in  classing  it  with  the  Spiroptera  reticulata,  of 
which  mention  will  be  made  presently. 

An  analogous  observation  to  that  of  Vittu,  was  made  on  a  Cow  by  Wolff, 
at  Berlin.  He  found  the  muscles  of  this  animal  full  of  nodules— some 
round  and  as  large  as  a  lentil,  others  oval  and  as  big  as  a  grain  of  rice. 
These  nodules  were  situated  between  the  muscular  fasciculi,  and  were 

^  Ziirn.  Ntmatoden  im  Schwdiiejltisch.  Deutsche  Zeitschrift  fur  Thicrmedicin, 
VII.,  1881,  p.  108. 

-  Giard.  Assoc.  Fran^aiae  pour  rAvanceiuent  des  Sciences.  Ninth  session.  Hheims 
1886,  p.  705. 
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limited  by  a  thick  membrane ;  in  their  brown  caseous  contents  Schiitz 
found  a  coiled-up  Nematode,  a  Httle  h\rger  than  the  Trichina.^ 

The  Armed  Sclerostome  {Slrongi/liis  (irmatus  or  Sclcrostoma 
cqa'uuim),  which  in  the  adult  state  inhabits  the  Ciccum  and  large  colon 
of  Equines  (see  p.  403),  is — in  the  agamous  state — very  apt  to  wander. 
Consequently,  it  has  been  on  several  occasions  met  with  in  the 
muscles  and  connective  tissue,  where  it  arrives  by  means  of  the  cir- 
culation. Harvey  found  not  less  than  200  specimens  in  the  vicinity 
of  the  kidneys  of  a  foal ;  Litt,  in  1852,  met  with  hundreds  in  the 
connective  tissue  between  the  peritoneum  and  abdominal  muscles ; 
Meyrick,  in  1859,  observed  the  same  in  the  peritoneal  cavity,  on  the 
liver,  and  in  the  abdominal  muscles ;  and  Miller,  at  Seville,  Ohio, 
collected  considerable  quantities  in  the  abdominal  muscles,  and 
especially  in  those  of  the  flank.  Lastly,  Licnaux  on  several  occa- 
sions found  them  encysted  beneath  the  peritoneum,  in  various  parts 
of  the  abdominal  walls,  underneath  the  pleura,  on  the  inner  surface  of 
the  arms,  etc.  The  Sclerostomes  of  the  abdominal  walls  may  cause 
the  formation  of  small  purulent 
centres  around  them  (Eailliet). 
Although  agamous,  these  worms 
are  sometimes  larger  than  the 
adults.'-' 


Fig,  ;528. — Spiroptera  nlicidala  ;  portion 
of  the  body  of  the  female,  showing  the 
trans^verise  striiL'  and  the  spiral  ridges  on 
the  cuticle  ;  magnified  80  diameters. — 
Kailliet. 


Fk;.  3'29. — Spiropltra  rttirulala ;  portion 
of  the  body  of  the  female,  showing  the 
intestine,  and  the  two  genital  tubes  filled 
with  embryonic  ova  ;  magnified  SO  dia- 
UK'ter.s. — Railliet. 


Spiroptera  reticulata  (Crep.,  Sp.  cincianata  Ercol,  Onchoccra 
reticulola  Dies.,  etc.).     Body  filiform,  very  elongated,  and  turned  m  a 

'  Wolff.     Archiv.  f.  Wissensch.  und  Trakt.  Thierheilkunde,  Xir.,1886,  p.  294. 

■i  Harvey,  Litt,  Meyrick,  (luoted  by  llailliet.  Kecueil  de  Med.  Veterinaire,  1837, 
p.  yP2.  —  Miller.  The  Veterinary  Journal,  XXIV.,  18S7,  p.  li-S.  —  Lit5naux.  Annales 
de  Med.  Veterinaire,  1887,  p.  242. 
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spiral  manner.  Head  not  separated  from  the  body ;  mouth  orbicular. 
Male  in  a  wide  spiral  form  ;  tail  excavated  beneath,  and  margined  by 
two  vertical  lobes,  the  base  of  which  has  small  hooks  and  the  upper 

border  a  papilla  ;    there  is   a  single 
,  /          spicule  between  the  two  lobes.     Fc- 
J ' )'  male  in  a  close  spiral  form  ;  body  at- 

tenuated behind  ;  vulva  situated  at  a 


Fk;.  331. — Ova  of  the  Spiroptera  reticulata: 
magnified  200  diameters. —Railliet. 

short  distance  from  the  head.  Ovo- 
viviparous.  The  length  of  these  para- 
sites is  not  exactly  known,  as  they 
cannot  be  extracted  entire,  in  conse- 


FlG.  330. — Spiroptera  reticniafa  ;  portion     Fig.  332. — Embryos  of  the  Spiroptera  reti- 
of  the  body  of  the  female,  showing  the         cnlata  ;  magnified  200  diameters. — Rail- 
intestine  and  the  two  genital  tubes  filled         liet. 
with  embrj'os  ;  magnified  80  diameters. 
—Railliet. 

quence  of  their  being  rolled  around  muscular  and  tendinous  fibres.. 
The  female  appears  to  measure  from  40  to  50  centimetres  long,  and 
from  "So  mm.  to  '40  nun.  in  diameter,  which  is  -lo  mm.  in  the  male. 
This  worm  is  special  to  Equines,  and  was  discovered  in  1840,  by 
Hei-mann  and  Bleiweiss,  at  the  Vienna  Veterinary  Institute.  It  was 
afterwards  found  in  Germany  and  Austria,  by  Gurlt,  Baumgarten  and 
Zilrn ;  in  Italy,  by  Ercolaui,  Bassi,  Gotti,  Baruchello,  Berto  aud 
Vigezzi ;  in  Eussia,  by  Tschulowski  and  Popow  ;  and  in  France,  by 
Kailliet  and  Moussu.^ 


^  Hermann  and  Diesing.  (Esterr.  Medic.  Wochenblatt,  1841,  p.  199;  and  Journ. 
Veter.  et  Agric.  de  Belgii^ue,  1842,  p.  554.  —  Ercolani.  Osstrv.  -sulfa  Struttara  Xor- 
male  e  -mile  Alterazioiif  Patholoyiche  del  Tessuto  Fibroso.  Mem.  dell'  Accad.  delle 
Scienze  dell'  Instituto  di  Bologna  (2),  V.,  1866.  —  MUUer.     (Esten-.  Vierteljahrsschr.  f. 
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It  has  been  sometimes  observed  in  the  cervical  ligament  or  in  the 
tissue  of  neighbouring  arteries,  between  muscular  fibres,  and  in  sub- 
cutaneous nodules  ;  but  it  has  been  most  frequently  met  with  in  the 
flexor  tendons  of  the  foot,  the  suspensory  ligament  of  the  fetlock,  and 
in  the  walls  of  the  collateral  artery  of  the  cannon. 

It  is  very  common  at  Kazan,  as  Tschulowski  found  it  in  fifty-one  of 
the  fifty-three  Horses  in  which  he  looked  for  it. 

It  has  been  met  with  at  all  seasons  of  the  year — but  more  particu- 
larly in  the  spring  and  summer — and  in  Horses  of  every  age. 

Its  most  frequent  seat — and  also  the  most  important,  but  it  is 
betrayed  by  significant  symptoms— is  in  the  limbs,  and  almost  ex- 
clusively in  the  anterior  ones.  Its  presence  causes  the  formation  of 
isolated  tumours — parasitic  fibromata — which  are  seen  in  the  region 
of  the  tendon — within,  without,  or  behind  the  perforatus  tendon ;  at 
the  knee — within  or  without,  or  in  the  neighbourhood  of  the  insertion 
of  the  flexor  of  the  metacarpus ;  at  the  external  or  posterior  surface  of 
the  fore-arm  ;  at  various  points  of  the  shoulder  and  arm,  etc. 

These  tumours  compress  the  nerves  or  tendons ;  hence  there  results 
persistent,  acute  or  sub-acute  lameness,  the  cause  of  which  often 
remains  unknown,  so  long  as  the  parasitic  fibroma  has  not  acquired 
an  appreciable  size. 

Treatment  consists  in  extirpation  of  the  tumour ;  this  leaves  only  a 
simple  wound  that  is  easily  healed. 

The  extracted  tumour  is,  in  general,  irregularly  ovoid  in  shape,  and 
from  3  cm.  to  6  cm.  long.  It  is  composed  of  dense  fibrous  tissue 
which  is  often  calcified,  and  surrounds  yellowish  nuclei,  in  the  centre 
of  which  is  found  the  worm,  which  up  to  the  present  time  has  only 
been  extracted  in  fragments. 

In  Horses  which  were  bearers  of  reticulated  Spiropteres,  Tschulowski 
has  sometimes  found  an  abundance  of  their  embryos  in  the  lymph  of 
the  lymphatic  vessels  of  the  limbs,  in  the  perivascular  connective  tissue, 
in  the  synovia  of  the  three  inferior  articulations,  and  in  that  of  the 
burScB  of  tendons — especially  in  the  bursal  distensions  popularly  known 
as  '  wind-galls.'  Each  drop  of  lymph  or  synovia  contained  three  or  four. 
These  embryos  were  very  slender,  and  measured  300  /x  to  400  /x  long  by 
6  /x  to  9  /x  broad;  throughout  their  whole  length  was  remarked  a  digestive 
tube  filled  with  a  granular  matter.  This  observation  tends  to  establish 
the  fact,  that  the  embryos  of  the  Spiroptcra  reticulata  may  effect  active 
migrations,  and  may  even  enter  the  vascular  system. 

Wiss.  Veteriniirkunde,  XXIX.,  1868,  p.  36.  —  Zurn.  Wochenschr.  f.  Thierheilk.  u. 
Viehzucht,  1871.  —  Bassi.  II  Medico  Veterinario,  Turin,  1875,  p.  449  ;  1885,  pp.  I, 
145.  —  Vigezsri.  Giorn.  di  Anat.  Fisiol.  e  Patol.  degli  Animali,  1885,  p.  3.  —  Tschu- 
lowski. Notices  de  I'lnstitut  Veter.  de  Kazan  ;  Gi^sterr.  Monatschr.  f.  Thierheilkunde, 
XII.,  1888,  p.  321.  —  Popow.  Arch.  Vct^r.  de  Saint-Petersburg  ;  Ibid.,  p.  452.  — 
Railliet.     Bull.  Sue.  Centr.  de  Med.  Veterinaire,  1891,  p.  85.  —  Moussu.     Ibid.,  p.  89. 


CHAPTER  I. 

I'SOKOSPEKMOSIS'  OF    THE    MUSCLES    AND    CONNECTIVE    TISSUE.^ 

The  Sporozoa  which  inhabit  the  muscles  and  connective  tissue  form 
the  order  of  Sarcospokidij-:  or  Psobospermi^  utriculifokmes  (see 
p.  4).  They  are  divided  into  three  genera,  according  to  tlie  following 
table : 

Seated  in  the  connective  tissue.     En\eloping  membrane  thin  and  without 

definite  structure Balbiatua. 

Seated  in  the  striped  muscles    ^  thin  and  anhistic Aliesckeria. 

Enveloping  membrane    .  .  (  thick  and  traversed  by  fine  canaliculi        .  Sarcocysti-f. 

The  Sporozoa  of  the  domesticated  animals  belong  to  the  genera 
Balbiania  (Blanch.)  and  Sarcocystis  (Eay  Lank.). 

The  Sarcosporidiac — which  are  also  frequently  named  the  Utrlculcs 
of  Micscher  or  Bcuiiey's  Corpuscles  —  were  seen  for  the  j&rst  time 
in  1843,  by  Miescher,  of  Bale,  in  the  muscles  of  the  Mouse.  Herbst 
afterwards  found  them  in  those  of  the  Pig  in  1851.  Von  Hessling, 
who  in  1846  had  observed  them  in  the  breast-muscles  of  a  Roebuck, 
discovered  them  also  in  the  myocardium  of  the  Ox,  Calf  and  Sheep  ;  and 
Eainey,  in  1857,  saw  them  in  the  muscles  of  the  Pig.  They  have  since 
been  met  with  in  the  majority  of  the  domesticated  Herbivora — Horse, 
Ox,  Buffalo,  Sheep,  Goat  and  Rabbit;  and  amongst  Birds,  in  the  Fowl. 

We  may,  at  least  provisionally,  attach  these  Sarcosporidiae  to  three 
distinct  species:  Sarcocystis  Mieseheri  (Ray  Lank.),  Sarcocystis 
tenella  (RailL),  and  Balbiania  gigantea  (Raill.).  But  with  the 
exception  of  the  Pig,  the  Sarcosporidiae  of  which  are  well  known, 
there  are  too  few  observations  recorded  to  allow  of  a  rigorous  deter- 
mination of  the  species  of  parasite  being  made.  This  summary 
study  in  Psorospermosis  will  be  divided  into  Psorospermosis  of  the 
muscular  tissue  and  Psorospermosis  of  the  connective  tissue. 

^  Balbiani.  Le>i  Sporozoaires.  Journal  de  Micrographie,  VII.,  •1882. — Idem. 
Ler07iH  siir  le.'i  Sporozoaires,  Paris,  1884.  —  Blanchard.  Xote  sur  les  Sarcosporidie-'s. 
Bull.  Soc.  Zoolog.  de  France,  X.,  1885,  p.  244.  —  Moule.  Dea  Sarcosporidies  tt  de  leur 
Friquence  Principakment  chez  les  Animaux  de  Boucherie.  Soc.  des  Sciences  et  Arts 
de  Vitry-le-Francois,  XIV.,  1887.  —  Rieck.  Sporozoiin  ais  Krank/teitnerre'jer  bet  Haiis- 
thkreii.     Deutsche  Zeitschr,  f.  Thierm  edicin,  XIV.,  1888,  p.  52. 
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AiiTui.K  I.— Muscular  Psorospermosis. 

PiG.i — The  Sarcospoi-idia  of  the  Pig  is  the  Sarcocijsti.s  Mieschcri. 
First  observed  by  Herbst,  then  by  Eainey  in  the  muscles  of  this 
animal,  it  has  since  been  studied  by  numerous  observers,  and  is  now 
well  known,  owing  more  especially  to  the  investigations  of  Leuckart 
and  Manx. 

It  is  only  at  an  autopsy  that  the  presence  of  these  parasites  can 
be  ascertained.  All  the  striped  muscles  may  be  infested  by  them,  and 
these  have  then  a  granular  aspect  and  darker  colour ;  while  a  close 

inspection  discovers  small  white, 
elongated  points  in  the  midst  of  the 
muscular  tissue,  and  which  are 
sometimes  so  long  as  to  be  readily 
seen.  These  are  the  Harcocysts. 
c 


ii 


Fig.   333. — Psorospermic    L'tricles   in    the 
intermuscular  fibres  of  the  Pig. — Railliet. 


*  A,  extremity  of 
cuticle  of  which  is  c 
nuclei. 


Utii 
shud 


Fig.  334.  —  Psorospermic  L'tricles  of  tlie 
Pig  ;  isolated  and  highly  magnified.  — 
Railliet.* 

le,  the   cuticle  of  which   i3  intact  ;   15,  another  Utricle,  the 
iiid  aiipear^  as  cilia  :  C,  renifonii  corpuscles   and  seiiaratt- 


They  may  be  as  much  as  2  mm.  to  3  mm.  long,  and  their  breadth 
varies  between  80  /v,  and  800  //.  They  appear  in  the  microscope  as 
elongated  bodies,  slightly  refrangent,  granular,  and  tapering  at  both 
ends — though  sometimes  only  at  one.  They  are  limited  by  a  some- 
what thick  enveloping  membrane,  showing  a  transversal  striation  that 
Leuckart  ascribes  to  the  presence  of  numerous  canaliculi ;  by  compres- 
sion this  wall  becomes  disaggregated,  and  then  appears  as  a  ciliary 

^  Herbst.  Xachrichten  v.  d.  G.  A.  Universitjlt  u.  d.  K.  Gesellsch.  d.  ^\'issenscb.  zu 
Giittingen,  1851.  —  Kainey.  Philosophical  Tran.-^actioiis,  18.')8.  —  Krause.  Zeitschr. 
f.  Rationnelle  Medizin,  1863,  p.  136.  —  Waldeyer.  Centralblatt  f.  d.  Med.  Wissen- 
.schaften,  18tJ3,  p.  Si'J.  —  Leuckart.  I)k  Parcisittn  (/e.s  JItnsc/ttii,  I..  1863,  p.  238.  — 
Rupprecht.     i)ic   Trichintukrankhtit   im   Spkjel  </.   Jlttt-sttilttr  Endemic  Balrachtd, 

1864.  —  Lieberkiihn.  Sitzungs.  d.  Gesellsch.  Naturf.  Freunde  zu  Berlin,  1864.  — 
Ripping.  Zeitschr.  f.  Rationnelle  Medizin,  1865,  p.  133.  —  Kiihn.  Mittheil.  d.  Land- 
wirthsch.     Institutes  d.  Univ.  Halle,  186f).  —  Viichow.     Archiv.  f.  I'athol.   Anatomic, 

1865.  —  Leuckart.  Unltr.suckuinjen  ii.  Trichina  i>j>iruli.s.  Leipsic,  1866.  —  Manz. 
Archiv.  f.  Mikrosk.  Anatomie,  1867,  p.  345.  —  Perroncito.  II  Medico  Veterinario, 
1869.  —  Laulauie.     Revue  Veterinaire,  1884,  p.  57. 
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covering,',  which  some  authorities  have  regarded  as  a  normal  arrange- 
ment in  the  Psorospermia.  The  interior  of  the  Utricle  is  divided  into 
a  great  number  of  spaces  by  anastomosing  partitions.  Towards  the 
extremities,  the  membrane  seems  to  be  slightly  separated  from  its 
contents,  and  a  conical  space  is  seen  there,  containing  refrangent 
granules.  For  the  remainder  of  its  extent,  the  Utricle  holds  in  its 
spaces  spores — numerous  and  closely-packed  corpuscles  which,  when 
they  are  set  free  by  the  rupture  of  the  membrane,  appear  semi-lunar, 
rcniform,  or  fusiform  in  shape.  They  have  one  or — more  frequently — 
two  clear  points  that  are  generally  regarded  as  nuclei. 

The  Sarcocysts  are  situated  even  in  the  axis  of  the  primary  fasciculi, 
surrounded  by  a  layer  of  the  substance  of  which  these  are  composed, 
and  which  has  been  pushed  beneath  the  sarcolemma  by  the  pressure  of 

the  parasite.  The  majority  of 
authorities  do  not  mention 
any  other  alteration  than  the 


Fi«;.  335. — Transverse  section  of  a  group  of  pri- 
mary fasciculi  of  the  Pig,  one  of  which  is 
occupied  by  a  Sarcosporidia. — Laulauie. 

a,  section  of  the  parasite  ;  h,  its  contractile 
sheath  formed  by  the  substance  of  the  primary 
fasciculus  jiushed  beneath  the  sarcolemma  : 
f,  ])rimary  facsiculus. 


Fig.  336.  —  Psorospermic  granule  of 
the  muscles  of  the  Pig,  at  its  com- 
mencement. — Laulanie. 

a,  transverse  section  of  the  Psoro- 
spermia :  h,  purulent  corona  ;  c,  f, 
atrophied  priuiar}'  fasciculus  ;  d,  em- 
brvonic  iiifiltratinn. 


dilatations  and  moniliform  aspect  of  the  primary  fasciculi.  Accordi)ig 
to  Perroncito,  the  Utricles  may  move  in  the  interior  of  the  sarco- 
lemma and  leave  evident  traces  of  their  passage.  ^Vhen  they  are  old 
they  may  undergo  calcareous  degeneration. 

Laulanie  has  noticed  that,  while  in  certain  points  the  invaded 
primary  fasciculi  remain  healthy,  at  others  they  undergo  vitreous 
degeneration,  the  parasite  acting  there  as  an  irritant  on  the  con- 
nective tissue ;  there  is  diffuse  interstitial  myositis  and  formation 
at  these  points  of  nodules  analogous  to  tubercular  granules.  *  The 
peripheral  zone  of  these  granules  is  developed  on  a  territory  originally 
occupied  by  muscular  elements,  Avhich  it  surrounds  and  progressively 
destroys.'  The  primary  fasciculi  most  distant  from  the  centre  are  at 
hrst  atrophied,  and  there  sometimes  appear  new-formation  cells  ;  so 
that  parenchymatous  myositis  is  added  to  interstitial  myositis.' 

Muscular  psorospermosis  is  not  betrayed  during  life  by  any  appre- 
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ciable  signs.  Nevertheless,  Virchow  has  observed,  in  some  Pigs  which 
were  affected,  feebleness  or  intermittent  paralysis  of  the  hind-quarters, 
ardent  thirst,  a  nodular  exanthem,  transient  symptoms  of  '  rouget,' 
and  in  one  instance  lachrymation  and  a  dull  appearance  of  the  eyes — 
which  might  be  due  to  the  presence  of  the  parasites  in  the  ocular 
muscles. 

The  Sarcocysts  of  Miescher  are  very  frequent — at  least,  in  certain 
countries  and  at  certain  periods.  Herbst  estimates  the  number  of 
instances  in  which  he  has  found  them  as  50  per  cent.,  and  a  similar 
estimate  has  been  made  by  Eupprecht.  Leuckart  has  found  five  Pigs 
affected  out  of  eighteen,  and  Moulr  has  seen  about  40  per  cent. 

The  attempts  at  transmission  made  by  Virchow  and  Manx,  in  feeding 
animals  with  pig-flesh  infested  with  Psorospermiae,  were  without  result. 


Fig.  1)37. — Completely  devel.oped  psorospermic  <^ranule  in  the  Pig's  muscle,  the  parasite 
having  disaiipcared  in  the  middle  of  the  degeneration  products. — Laulanie. 

a,  central  zone  represented  by  a  small  centre  of  calcareous  degeneration  ;  h,  peripheral 
zone  of  embryonal  proliferation  ;  r,  r,  spaces  originally  occupied  by  the  primary  fasciculi, 
and  now  filled  with  cells  ;  (/,  d,  atrophied  primary  fasciculi  buried  in  the  proliferation  ; 
e,  connective  tissue  septum. 

l.euckart  appeai-s  to  have  been  more  fortunate,  for  to  a  Pig — ^the  muscles 
of  which  were  free  from  these  j^arasites  (as  was  proved  on  examination 
of  them  by  means  of  the  harpoon) — he  gave  the  flesh  of  one  that  was 
infested.  The  animal  was  killed  six  weeks  after  receiving  the  first 
meal,  and  its  muscles  were  full  of  very  small-sized  Psorospermite.  f^ut 
it  cannot  be  concluded  from  this  unique  instance  that  the  Sporozoa  of 
the  muscles  can  be  directly  transmitted  through  the  digestive  organs, 
and  that  the  ingestion  of  infested  flesh  is  dangerous  for  Man.  Linde- 
mann  has,  however,  published  a  case  in  which  Psorospermiae,  developed 
in  the  valves  of  the  heart  of  a  Man,  caused  a  fatal  dropsy.  But  in 
every  case  in  which  flesh  is  much  infested,  its  use  for  human  food 
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should  be  interdicted,  because  of  its  bad  appearance  and  diminished 
nutritive  value— due  to  alterations  which  inflanu-nation  has  produced  in 
it.  Eabe  has  published  a  case  of  serious  intestinal  catarrh  in  a  Man, 
consequent  on  eating  the  flesh  of  a  Pig  that  was  intensely  aflected  with 
muscular  psorospermosis.^ 

Sheep.- — Psorospermosis  of  the  muscles  of  the  Sheep  is  produced  by 
the  Sarcocystis  tcnclla.  It  has  often  been  observed,  and  is  the  form 
best  known,  thanks  to  the  researches  of  Huet  and  Moule.  It  occupies 
in  the  muscles  of  the  Sheep  the  same  situation  that  the  Sarcocystis 
Mieschcri  does  in  those  of  the  Pig — that  is,  the  primary  fascicuH ;  but 
it  is  distinguished  from  it  by  the  greater  thinness  of  its  enveloping 
membrane,  which  is  otherwise  canaliculated  and  capable  of  being 
reduced  to  pseudo-cilia  by  compression. 

Moule  has  often  found  the  parasites  in  cachectic  Sheep — 98  per  cent. 
— and  they  were  usually  numerous  in  proportion  as  the  cachexia  was 
more  accentuated.  Sometimes  there  were  regularly  five,  six,  and  more 
in  the  field  of  the  microscope  in  each  preparation ;  at  other  times 
several  preparations  would  have  to  be  examined  in  order  to  find  one. 
In  100  Sheep  in  good  condition,  he  only  met  with  them  in  44,  and  then 
always  in  small  number.  It  was  the  same  with  a  Sheep  which  had 
been  affected  with  anthrax,  the  few  which  were  observed  appearing 
deformed. 

They  may  be  found  in  all  the  muscles,  but  they  seem  least  numerous 
in  those  of  the  internal  crural  region.  Von  Hessling,  Cobbold,  Moule, 
and  Sticker  have  seen  them  in  the  myocai'dium  ;  Brusaferro  in  the 
fibres  of  Purkinje  of  the  heart ;  and  Krause  in  the  ocular  muscles. 

Goat.-' — Moulo  classes  with  the  Sarcocystis  tenella  the  Sarcosporidite 
he  found  in  the  Goat,  and  which  had  been  already  seen  by  Pagen- 
stecher.  They  are  less  common,  and  not  so  abundant  as  in  the  Sheep  ; 
for  the  proportion  of  cases  has  only  been  46  per  cent,  in  lean  animals, 
and  33  per  cent,  in  those  which  were  fat.  They  are  larger  than  those 
of  the  Sheep,  and  may  be  even  double  their  si/e. 

Ox.-* — Sarcosporidiae  have  been  seen  in  the  Ox,  in  the  muscular  fibres 
of  the  heart,  by  Von  Hessling,  Cobbold  and  Perroncito  ;  in  the  muscles 
of  the  eye  by  Krause  ;  in  the  cremaster  of  a  Bull  by  Manz  ;  and  in 

1  Lindeiiiann.  Deutsche  Zeitschr.  f.  Staatsarzneikinide,  1868.  Analyzed  by  Beaun is, 
ill  Gaz.  Med.  de  Paris,  1870,  p.  86.  —  Rabe.  Wochensclirift  f.  Thierheilkunde  u. 
Viehzucht,  XITI.,  p.  167.  (Quoted  by  Johne.  Deutsche  Zeitschrift  f.  Thiennediciti, 
XIII.,  1887,  p.  144. 

-  Von  Hessling.  Zeitsciir.  f.  Wissensch.  Zoologie,  V.,  18.54,  p.  18P.  —  Leuckart, 
Krause.  Loc.  cit.  —  Cobbold.  The  Lancet,  1,  1866,  p.  88.  -  Beale.  The  Microscope 
in  Medicine,  4th  edition,  London,  1878,  p.  48;'j.  —  Huet.  Bull.  Sec.  Linneenne  de 
Normandie,  1885.  —  Moule.  Loc.  cit.,  and  Bull.  Soc.  Centr.  de  Med.  Veterinaire, 
1886,    p.   125,  —  Railliet.     Bull.   Centr.    Soc.    de   Med.  Veterinaire,    1886,   p.    375.  — 

Sticker.     Archiv.    f.    Wissensch.    u.    Prakt.    Thierheilkunde,    XII.,    1886,   p.   381.  

Bru.saferro.      Ciorn.  di  Med.  Veter.  Pratique,  XXXVII.,  1889,  p.  r)46. 

•'  Pagenstecher.  J)ie  Tricliinen,  "ind  edition,  Leipsic,  1866  ;  quoted  by  Moule.  Loc, 
cit. 

■*  Authorities  already  quoted. 
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various  iiiuscles  by  Beale.  Of  KX)  Oxen  condemned  for  being  in  ex- 
treniely  bad  condition,  Moulc  found  87  of  them  infested  with  Sar- 
cosporidiiL' ;  he  only  found  them  in  three  instances  in  ('attle  in  good 
condition.  These  were  probably  the  StdToci/slis  tciiclhi  ;  they  are  of  the 
same  dimensions  as  those  of  the  Goat,  but  may  attain  a  centimetre  in 
length,  and  have  longer  cilia — Sdirtici/.stis  hiisnta  Moulo. 

HoKSE.i — The  muscle  Sarcosporidiue  of  the  Horse  are,  doubtless,  also 
the  Sarcoci/stis  tenella.  They  have  been  seen  by  Siedamgrotzky, 
8chul7;e,  Piitz  and  Moule. 

Hiedamgrotzky  found  Sarcosporidias  in  thirteen  Horses  killed  for 
anatomical  purposes,  or  which  had  died  from  different  diseases.  They 
were  principally  in  the  muscular  layer  of  the  pharynx  and  a>sophagus, 
in  the  inferior  cervical  muscles,  and  in  the  diaphragm.  In  the  limbs, 
the  infested  muscles  were  atrophied,  pale,  soft,  and  yet  more  fibrous 
than  in  the  normal  state.  The  nuclei  of  the  sarcolemma  were  mul- 
tiplied in  the  primary  fasciculi  affected,  and  even  in  the  healthy 
fasciculi ;  they  formed  a  kind  of  chaplet  lying  alongside  the  sar- 
colenuna.  In  addition,  the  interfascicular  connective  tissue  had 
undergone  proliferation,  and  by  compression  had  caused  simple 
atrophy  of  the  contractile  fibre.  These  SarcosporidicC  were  from 
3  mm.  to  4  mm.  long,  and  in  some  points  had  submitted  to  calcareous 
degeneration. 

Schulze  has  met  with  these  parasites  in  the  muscles  of  the  forehand 
of  a  Horse,  killed  because  of  being  affected  with  paralysis  of  the 
anterior  limbs.  These  muscles  were  degenerated,  and  showed  cal- 
careous granules  20  mm.  long  by  3  broad.  Their  elements  had  under- 
gone alterations  analogous  to  those  observed  by  Siedamgrotzky. 

In  a  Horse  observed  by  Piitz,  the  majority  of  the  muscles  were  more 
or  less  invaded — sometimes  in  a  high  degree — by  Psorospermite  of 
various  ages.  They — the  muscles — were  more  voluminous  and  more 
rigid  than  in  the  normal  state,  and  were  of  a  yellowish-gray  colour ; 
there  was  interstitial  myositis,  by  proliferation  of  the  interfascicular 
connective  tissue,  increase  of  the  perimysium,  and  atrophy  of  the 
primary  fasciculi,  the  striation  of  which,  nevertheless,  generally  per- 
sisted. There  was  not  always  an  exact  relationship  between  the 
muscular  alterations  and  the  topographical  distribution  of  the  Sar- 
cosporidia^, ;  so  that  there  might  have  existed  doubts  as  to  these 
parasites  being  the  real  cause  of  this  myositis. 

Of  65  Horses  examined  by  Moule,  13  showed  the  Sarcosporidiai ; 
but  only  one  had  them  as  large  as  those  of  the  Ox  ;  in  the  others 
they  were  invisible  to  the  naked  eye. 

Othek  Species. — Sarcosporidite  have  been  noted  by  Krause  in  the 
muscles  of  the  eye  of  the  Dog  and  Cat ;  by  Mauz  in  various  muscles  of 
the  Babbit ;  and  by  Kiihn  in  those  of  the  Fowl. 

^  Siedamgrotzky.  Wochenschr.  f.  Thierheilk.  u.  Viehzucht,  1872,  pp.  97-101;  Rec. 
<le  Med.  Veterinaire,  1872,  p.  460.  —  Schulze.  l)er  Thieraizt,  1887,  No.  1  :  Rec.  de 
Med.  Veterinaire,  1887,  p.  4.'i7.  —  Piitz.  A'irchow's  Archiv.  f.  Patli.  Anatomic,  CIX. ; 
Archiv.  f.  Wissensch.  u.  Prakt.  Thierheilkunde,  XIV.,  iss8,  p.  ll'l.  —  Moiile.  Loc.cit. 
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Article  II.— Psorospermosis  of  the  Connective  Tissue.^ 

The  rsorospennicc  of  the  connective  tissue  are  tlie  Jlalbania  ijif/aiiU'd 
Eaill.  They  were  first  met  with  in 
the  Sheep  by  Winckler  and  Leisering, 
then  by  Dammann,  Ziirn  and  Brusa- 
ferro,  and  have  been  well  studied  by 
Morot  and  Eailliet.  Von  XiederhcEu- 
sern  has  seen  them  in  the  Goat ; 
and   Jongh    has    often   observed   them 


Fig.  338. — Transverse  .section  of  a  Balliiaiiin 
i/igantea,  enveloped  by  muscular  fibres  of  the 
(esophagus;  magnified  20  diameters. —Kailliet. 


^> 


in  the  Ox,  Deer,  Goat,  Pig,  and  espe- 
cially the  Buffalo,  at  Java.  According 
to  certain  observers,  it  would  appear 
that  they  may  also  be  met  with — like 
the  preceding  ^in  the  midst  of  the 
primary  fasciculi. 

The  size  of  a  Balhiania  ijii/iinttia  may 
vary    from    that     of     a     barley  -  grain 


Fig.  339. — yalciform  corpuscles  of  the  Balhiania     ¥u:.    340.— Fragment    of    the  u;so- 
gitjantea;  magnified  850  diameters.— Kailliet.  phagus  of  the  Sheep  invaded  by 

the   Balhlaiiia  i/igaii/na  :  natural 
size. — Kailliet. 


'  Winckler  and  Leisering.  Bericht  ii.  d.  Veteriniirwesen  im  K.  Sachsen,  1X6.'..  — 
Dammann.  Virchow's  .Archiv.  f.  Path.  Anatomie,  XLI.,  ]867,  p.  283.  —Von  Nieder- 
hteusern.      Zeitscbr.    f.    I'rakt.  Veteriniirwissen.schaft,   I.,    1873,    ]>.   79.  --  Ztirn.       Die 
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to  that  of  a  small  hazel-nut.  The  euvelopin<;  membrane  is  thin  and 
structureless,  and  in  the  centre  of  the  largest  specimens  is  a  space  as 
large  as  a  pin-head.  The  remainder  of  the  cavity — which  is  partitioned 
into  cells  —  is  tilled  with  very  regular  crescentic  -  shaped  corpuscles, 
which  have  no  nuclei  and  do  not  refract  the  light.  Certain  of  the 
Balbianiti'  only  show  a  few  corpuscles,  but  have  many  round  bodies, 
which  have  a  greater  or  less  diameter  in  proportion  to  the  maximum 
thickness  of  the  crescents. 

The  German  authorities,  who  were  the  first  to  observe  this  Sar- 
cosporidia,  found  it  in  gi-eat  numbers  in  the  muscular  layer  of  the 
a'sophagus,  and,  secondarily,  at  the  base  of  the  tongue,  in  the 
muscles  of  the  pharynx,  cheeks,  neck,  thorax,  abdomen  and  thighs. 
The  Sheep  which  were  the  bearers  of  it  sometimes  died  suddenly,  at 
other  times  after  manifesting  symptoms  of  asphyxia  or  epileptiform 
seizures.  In  some  instances  the  mortality  was  like  that  of  an  epizooty, 
and  the  losses  were  attributed  to  the  action  of  the  Sarcosporidite, 
which,  by  their  presence  in  the  vicinity  of  the  larynx,  caused  oedema 
of  the  glottis  and,  consequently,  asphyxia.  Von  Niederhanisern,  who 
found  them  in  a  Goat,  arrived  at  the  same  conclusion. 

But  the  investigations  of  Morot  certainly  seem  to  establish  that  there 
is  a  simple  coincidence  between  the  fatal  issue  and  the  psorospermosis 
of  the  ccsophagus,  as  he  very  often  found  these  parasites  in  Sheep  killed 
at  Troyes  abbatoir.  Moule  has  not  met  with  any  in  Paris,  but  Eailliet 
has  discovered  them  there  in  a  Goat. 

In  about  900  Sheep,  Morot  found  272  which  had  the  oesophageal  cysts 
of  the  Sarcosporidiae.  Neither  the  condition,  age  nor  sex  appeared  to 
have  any  influence  on  their  presence  or  number,  which  latter  varied  from 
1  to  272,  and  averaged  from  10  to  12.  The  same  Sheep  might  have  them 
of  all  sizes,  these  having  no  relation  to  their  number. 

'  Among  the  272  Sheep  which  had  the  oesophagus  nodulated,  6  had 
at  the  same  time  psorospei-mic  cysts  beneath  the  pleura,  10  beneath 
the  peritoneum,  and  27  beneath  the  pleura  and  peritoneum  at  the  same 
time.'  These  subserous  cysts  were  '  usually  in  the  form  of  elongated 
patches,  the  dimensions  of  which  varied  from  that  of  a  cabbage-seed  to 
that  of  a  prune-stone,  and  even  that  of  an  average  hai'icot-bean.'  They 
were  sometimes  more,  at  other  times  less  numerous,  than  those  of  the 
a'Sophagus. 

A  Sheep  of  second  quality  and  in  good  condition  had  a  large  number 
in  every  part  of  the  body,  and  especially  in  the  oesophagus,  which  had 
227,  and  the  tongue,  which  harboured  12S.  Some  were  found  in  the 
muscles  of  the  subscapular  and  crural  regions. 

Prianzlichen  Paradten.  Weimar,  1874,  p.  4r)3  ;  -Ind  edition,  1889,  p.  812.  —  Morot 
and  Railliet.  Bull.  Soc.  Centr.  de  Med.  Veterinaire,  18S6,  pp.  1.30,  369.  —  Jongh. 
B'aden.  .  .  .  Van  Veeartsenijkunde  in  Nederlandsch.  [ndiii,  1885  ;  Schweizer  Archiv 
f.  Thierhoilkuude,  188(5,  p.  320.  —  Brusaferro.    Giorn.  di  Med.  Veter,  Pratico,  XXXVII., 

1888,  F-^  18. 


CHAPTER  II. 


MEASLES. 


Definition. — Measles  (French  Iculrcrie)  consists  in  the  presence  of 
certain  Gysticerci  in  the  muscles  and  connective  tissue,  and  accessorily 
in  other  parts  of  the  organism.  The  Gysticerci  which  constitute  the 
disease  are  :  the  Cysticcrcus  cellulosa' — the  cystic  form  of  the  Tcenia 
Solium  of  Man;  the  C.  bovis,  of  the  T.  saginata  of  Man;  the  C.  tenui- 
collis,  of  the  T.  vunrjinata  of  the  Dog;  the  C.  tarandi,  of  the  T.  Krahhei 
of  the  Dog. 

The  domesticated  animals  which  may  contract  the  measles  are — in 
the  first  line — the  Pig  (C.  cellulosce),  then  the  Ox  (C.  bovis),  and  excep- 
tionally the  Sheep  (C  tenuicollis),  the  Reindeer  (C.  tarandi),  and  the 
Dog  and  Cat  (C  cellulosa').  Man  himself  is  not  exempt  from  this 
affection  {C.  celluloscc). 

Etymology. — The  French  words  ladre,  ladrerie — sometimes  employed 
in  bygone  days  as  synonymous  with  leprous  and  lejx'r — are  derived, 
according  to  some  authorities,  from  the  Greek  Aru^/jdv,-,  deformed  or 
awkward,  and  according  to  others  —  and  notably  Bescherelle  and 
Littre — from  La la reus,  Lazarus,  whose  name  has  become  corrupted 
in  common  speech  to  '  Saint  Ladre.'  It  is  not  known  by  what  affilia- 
tion this  designation  of  ladrerie  has  passed  from  leprosy  to  a  parasitic 
affection  from  which  it  is  absolutely  different  in  every  respect. 

(The  same  remarks  may  be  applied  to  the  English  name  for  this 
parasitic  disorder,  as  it  has  no  aflhiity  whatever  to  the  specific 
eruptive  fever  of  Man,  known  as  measles.) 

Synonyms. — German,  Finnenkrankiieiten  {Finnen,  maserii,  hydatids 
iinna);  Spanish,  ladreria  {sarauipion,  noila);  Dutch,  gortilieid ;  Italian, 
grandine,  ^xiuicatura  (Greek,  x"-^H"-'->  Latin,  Porci  leprosi ;  English, 
vieasles,  leprosy ;  technical.  Cyst  ice  re  us  cellulosa',  Scalesiasis,  Caclie.rid 
Jiydatigena,  cestode  tuberculosis). 

In  France,  during  the  greater  part  of  the  Middle  Ages,  the  disease 
received  the  names  of  m4zcllerie,  meseau,  mesel,  mesellus,  mesiax, 
viiscleria,  noscleria,  noselerie,  piau,  tal,  vial  de  Saiut-Lazarc,  j^ourriture, 
etc.,  while  the  affected  Pigs  were  called  Upreux,  mezeaux,  corrompus, 
itnjntrs,  and,  most  frequently,  surseincs — a  term  which  indicated  the 
dissemination  of  the  parasites  iu  the  fiesh.     At  the  conmieucement  of 
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this  century  Viborg  named  the  disease  tikt inline,  and  other  authorities 
gave  it  the  designation  of  ijniincric;  so  that  Tigs  so  infested  were  said 
to  be  fjhiiuh's  or  <jrainh. 

In  these  days,  the  term  '  ladrerie '  is  pronounced  to  have  other 
meanings — such  as  that  of  avarice  and  leper ;  but  the  first  cannot 
cause  a  mistake,  while  the  second  has  fallen  into  disuse,  and  in 
medical  language  the  word  'ladrerie'  is  (in  France)  accepted  exclu- 
sively as  applying  to  this  disease.  Several  authorities — Bouley, 
Trasbot — have  proposed  to  substitute  that  of  Cyst  ice  rcusis  ;  and  this 
term,  comjiosed  according  to  the  rules  of  nomenclature,  has  the 
advantage  of  indicating  the  nature  of  the  malady  to  which  it  is 
applied.  But,  logically,  it  should  include  all  the  affections  due  to 
Cysticerci,  and,  consequently,  those  of  the  Eabbit  caused  by  the 
Cijsticercus  pinifonnis,  that  of  the  Dog  and  Cat  by  the  C.  {Plerocer- 
coidcs)  Bailleti,  that  which  produces  in  the  Horse  the  C.  fiatidaria, 
etc.  There  is  no  synonym,  therefore,  between  '  cysticercosis '  and 
'  ladrerie  '  (or  '  measles ').  There  are  ladric  (or  measly)  cysticercoses, 
but  all  the  cysticercoses  are  not  ladric  (or  measly). 

Division.  —  Measles  differs  in  its  nature,  effects,  frequency,  its 
importance  from  a  sanitai-y  point  of  view,  etc.,  according  to  the 
species  of  domesticated  mamm'al  attacked.  It  is,  therefore,  necessary 
to  study  it  successively  in  each,  subordinating  it — for  order's  sake — 
to  the  kind  of  Cysticercus  giving  rise  to  it. 

Akticle  I.— Measles  of  the  Pig.' 

The  Pig  measles  is  pi-oduced  by  the  Ci/sticerciis  ccllidosce  Rud.,  the 
larval  form  of  the  Twiiia  soliuiu,  or  Tteiiia  (tnnata  of  Man. 

History.- — Measles  of  the  Pig  has  been  known  from  the  earliest 
times,  and  its  influence  on  human  health  seems  to  have  inspired  the 
Egyptian  priests  in  the  days  of  the  Piiaraohs  and  of  ]Moses — the  law- 
maker of  the  Jews — when  they  prohibited  the  use  of  the  flesh  of  that 
animal  as  food.  But  the  first  mention  of  this  disease  occurs  in  the 
fourth  century  before  our  era,  and  is  found  in  the  writings  of  Aris- 
tophanes (B.C.  450-380),  where,  in  his  comedy  of  The  Kimjlits,  it  is 
spoken  of  as  being  well  known.  Aristotle  has  described  it  with 
remarkable  precision,  and  his  description  has  been  almost  exactly 
reproduced  by  Rufus — quoted  by  Oribasius  ;  then  it  is  mentioned  by 
Pliny  and  Didymieus,  and  again  by  Plutarch,  Arettuus,  Archigenes  and 
Androsthenes. 

Numerous  laws  enacted  during  the  Middle  Ages  prove  that  it  was 
also  well  known  then,  but  there  was  as  little  idea  of  its  parasitic 
nature  as  among  the  ancients,  and  we  must  come  to  the  year  1083 
before  an  indication  of  this  is  found  in  a  memoir  by  Eedi.  Two  years 
afterwards,  Hartmann  found  a  Cysticercus  in  a  Goat,  and  recognised  it 

'  Delpech.  De  Id  Ladrerie  da  Pore  an  point  dc  vtit  de  VHytjicnt  Priree  et  Pidtlii/in. 
Annales  de  I'Hyg.  Publ.  et  de  ^[ed.  Legale  (2),  XXI.  —  Idem.  Art.  Ladrerie.  Diet. 
Eiic-ycl.  des  Sc.  Mt'-dicales  (2),  I.,  IStiS.  —  Trasbot.  Art.  Ladrerie.  Xouv.  Diet,  de 
Mi'd.,  de  Chir.  et  d'Hyg.  Vi'-teiinaires,  XI.,  1880.  —  Baillet.  jV.  de  I'Lispeefion  de.t 
Viaiulea  de  JJourherie,  'Jnd  edition,  Paris,  1S80.  —  Villain  and  Bascou.  Manuel  de 
r/mpecteur  des  Viaudes.     Paris,  1886  ;  2iid  edition,  1890. 

-  Guardia.     La  Ladrerie  du  Pore  daiii  rAiitiquitt,  Paris,  1805. 
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as  a  living  animal ;  but  to  Malpighi  belongs  the  credit  of  giving  the  first 
exact  description  of  the  uieasle  Cysticercus.    These  observations  appear 


Fk;.  Bil.—Ci/s!lcercui  cellii/osa-. 

A,  an  entire  vesicle  uiagnitied  ;  B,  proboscis  with  hooks  at  its  base ;  C,  isolated 
hooks  ;  C,  fragment  of  a  C>sticercus  highly  magnified  :  the  vesicle  is  only  represented 
by  a  segment,  a,  corresponding  to  its  invagination  orifice,  h. — Robin. 

to  have  been  little  known,  however  ;  for  it  was  not  until  1760  that  Pallas 

attempted  to  establish  a  relationship  between  the  parasite  of  measles 

and  that  of  the  Tape- worms,  and 

named   it  the   Tcenia   hjidittujcna. 

About   the  same  time,  Fabricius  "^^  -^ 

expressed    the    opinion    that    the 


J-'iG.  :J42.— Head  of  the  L  i/-/i< I'U  lis  rdhi- 
luxe;  seen  ui  fiont,  the  suckers  not  being 
salient.  —  Kailliet. 


Fiu.   343. — Hooks   of   the    Tania   nolium  ; 
magnified  2r>0  diameters. — Railliet. 

A,  large  hook  ;   B  and  C,  small  hook  seen 
laterally  and  in  front. 


measle  Cysticerci  were  derived  from  a  Tape-worm  ;  and  Gceze,  in  1780, 
described  the  bladder-worm  with  much  precision  and  exactitude. 

The  year  1842  marked  an  important  advance,  as  Steeustrup  then 
considered  the  cystic  worms  as  the  first  step  in  the  development  of 
Helminths,   which,    however,    he    could    not    determine;    while   Yon 
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Siebold  regarded  them  as  wandering  Taeniae — an  opinion  also  adopted 
by  Dujardin  in  1845.  But  it  required  the  experiments  of  Van  Beneden 
and  Kiicheiimeister  to  put  the  migrations  of  the  Cestodes  beyond 
doubt,  and  the  facts  they  established  have  been  confirmed,  extended 
and  completed  by  numerous  experimenters  to  \vhom  we  shall  have  to 
i-efer  hereafter. 

Pathological  Anatomy. — It  is  more  especially  at  an  autopsy  that 
the  existence  of  measles  is  recognised,  from  the  presence  of  the 
Cysticcrcus  ccllulosce  Eud.  in  different  parts  of  the  economy.  It 
appears  in  the  form  of  an  elliptical  vesicle  from  6  mm.  to  20  mm. 
long  and  5  mm.  to  10  nun.,  or  even  more,  broad;  and  showing  towards 
the  middle  of  its  length  a  white  spot  provided  with  a  scarcely  visible 
opening,  that  corresponds  to  the  invaginated  head.  The  latter  has  at 
first  the  aspect  of  a  white,  opaque,  and  somewhat  consistent  tubercle, 
the  size  of  a  millet-seed,  which  adheres  to  the  wall  and  projects 
internally.  By  methodical  pressure  between  the  thumb  and  fore- 
finger, it  is  easy  to  extrude  the  head  and  body  of  the  Cysticercus  from 
the  caudal  vesicle,  in  which  they  are  invaginated ;  usually,  the  vesicle 
is  ruptured  in  this  operation.  On  examining  the  evaginated  head  by 
a  low  magnifying  power,  it  is  observed  to  be  sensibly  tetragonal,  and 
to  measure  -G  mm.  to  -8  mm.  ;  it  is  furnished  with  four  suckers,  and  a 
double  crown  of  from  24  to  32  hooks,  the  largest  of  which  is  IGO  /x  to 
180  /x  long,  and  the  smallest  from  110  jx  to  140  /x.  These  are  absolutely 
the  characteristics  of  the  head  of  the  Tcenia  solium  of  Man. 

Each  Cysticercus  is  enveloped  in  a  cyst,  the  dimensions  of  which  are 
scarcely  superior  to  its  own  ;  this  cyst  is  formed  at  the  expense  of  the 
tissues  of  its  host,  and  is  composed  of  a  thin,  transparent,  connective- 
tissue  membrane,  slightly  vascular,  and  destitute  of  epithelium.  The 
cysts  are  lodged  in  depressions — a  kind  of  cells  or  alveoli  formed  in  the 
substance  of  organs. 

The  measles  Cysticerci  are  found  almost  exclusively  in  the  muscular 
masses,  the  muscles  most  frequently  invaded  being  those  of  the  tongue, 
:he  neck,  and  the  shoulders ;  then  come — in  the  order  of  frequency — 
the  intercostal  and  psoas  muscles,  those  of  the  thigh,  and,  lastly,  those 
of  the  posterior  vertebral  region  (Delpech).  The  measles  is  sometimes 
so  generalized  that  the  Cysticerci  are  met  with  in  all  the  striped  muscles 
of  the  body ;  their  number  may  be  enormous,  and  represent  almost  one- 
half  the  total  volume  of  the  morsel  of  flesh  examined.  Kilchenmeister 
has  found  133  in  a  scrap  weighing  17  grammes — which  would  give 
about  8,000  to  the  kilogramme  (nearly  2 J  pounds). 

When  the  measles  is  not  very  pronounced,  the  vesicles  are  scattered, 
but  they  have  always  their  privileged  seat  in  the  muscles  of  the  deeper 
surface  of  the  shoulder,  in  those  of  the  neck,  the  fleshy  portion  of  the 
diaphragm,  the  triangularis  sterni,  and  the  intercostals.  It  is  neces- 
sary, in  some  of  these  discrete  invasions,  to  make  numerous  sections  in 


671 


various  directions,  in  order  to  find  a  single  vesicle.  By  squeezing  the 
flesh  between  the  fingers,  we  may  often  succeed  in  rendering  some 
visible,  which  would  otherwise  remain  unperceived  ;  and  frequently. 
also,  measly  flesh  may  be  recognised  by  the  little  cavities  from  which 
the  Cysticerci  have  been  removed. 

Sometimes  the  parasites  are  found  in  the  submucous  connective 
tissue  on  the  inferior  surface  of  the  tongue,  nearly  as  frequently  as  in 
the  above-mentioned  muscles.  Towards  the  base  of  that  organ  and 
the  sides  of  the  fraenum,  they  are  usually  seen  as  opaline,  semi-trans- 
parent, globular  or  ovoid  vesi- 
cles, which  raise  the  mucous 
membrane,  and  can  be  felt  by 
the  finger. 

The  heart  is  also  very  often 
invaded  by  Cysticerci,  and  at 
times  in  such  numbers  that 
there  is  reason  for  wonder  that 
the  functions  of  the  organ  are 
not  seriously  interfered  with. 
When  there  are  only  a  few, 
they  are  usually  localized  to- 
wards the  point. 

It  is  rare  to  find  them  in 
the  fat,  but  when  the  disease  is 
generalized  they  may  be  met 
with  in  the  neighbourhood  of 
muscles,  adhering  to  the  mus- 
cular fibres  that  enter  the 
layers  of  adipose  tissue. 

Otherwise,  the  specks  or 
grains  (as  they  appear  to  the 
naked  eye)  may  be  found  in 
all  the  organs  —  brain,  spinal 

cord,  eyes,  lungs,  liver,  kidneys,  spleen,  lymphatic  glands,  and  testicles 
(Cobbold)  ;  but  they  are  rarely  in  notable  quantity,  though  Brusaferro 
has  observed  them  in  large  number  in  the  cerebral  hemispheres,  but 
not  in  any  other  parts  of  the  organism.  They  are  exceptional  in  the 
liver,  lungs,  spleen  and  kidneys  (Hertwig).  In  the  majority  of  instances 
in  which  they  were  supposed  to  have  been  seen,  they  were  really  old 
Echiuococci,  and  not  Cysticerci.  In  the  lungs,  liver  or  spleen,  they 
sometimes  form  gray  or  reddish,  caseous,  purulent  or  calcareous 
nodules,  which  have  some  resemblance  to  tubercles,  and  in  which 
an  attentive  examination  will  lead  to  the  discovery  of  hooks,  and 
even  of  complete  heads  of  the  Cysticerci^  (Gratia). 

^  CobLold.     The  Veterinarian,  187S.  —  Hertwig.     Die  Stadtinche  Fltischbeschau  in 


mm-^ 


Sk^^^ 


Fig.  34-1. — Fragment   of   measly  muscle 

the  Pig.— Rail liet. 
c,  c,  Cysticerci  ;    r,   alveolus   from  whit 
bladder- worm  has  been  removed. 
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The  cysts  containing  the  measles  Cysticerci  are  lodged  either  on  tha 
surface  or  in  the  siiljstance  of  muscles,  between  the  secondary  fasciculi, 
and  parallel  to  their  direction. 

Occasionally  the  parasites  have  lost  their  usual  characters,  owing  to 
degeneration,  whicli  may  occur  at  any  stage  of  their  development ; 
their  size  is  then  between  that  of  a  millet  and  a  hemp  seed.  They 
form  elliptical  tubercles  of  a  yellowish-brown  colour,  filled  with  yellow 
purulent  matter,  in  which  neither  the  scolex  nor  even  the  hooks  are 
to  be  found  (]\Iunkenbeck).' 

It  is  usually  age  that  brings  about  degeneration  of  the  Cysticerci, 
and  their  transformation  into  small,  round,  hard  and  compact  grains, 
impregnated  with  calcareous  matter  and  destitute  of  fluid.  The  pork- 
butchers  then  name  the  disease  drii  vieasles.  It  is  almost  certain  that, 
when  in  this  condition,  the  parasites  are  dead.  This  form  of  measles 
is  rare  in  Pigs  brought  to  the  Paris  market,  but  it  is  somewhat  common 
at  Bordeaux  (L.  Baillet). 

The  degeneration  of  the  Cysticerci  is  centripetal — that  is,  it  begins 
with  the  external  membrane  and  finishes  with  the  scolex  ;  and  this  is 
most  evident  in  the  caseous  or  pseudo- purulent  degeneration. - 

The  pressure  exercised  by  the  cyst  is  frequently  the  beginning  of 
atrophy  in  the  secondary  fasciculi.  Later,  the  interfascicular  con- 
nective tissue  becomes  thickened,  and  forms  streaks  like  bright  veins 
in  marble,  which  grow  more  and  more  marked  (Trasbot). 

The  nmscles  infested  by  measles  are  pale  and  soft,  and  in  cutting 
into  them  the  Cysticerci  are  opened,  which  causes  a  copious  flow  of 
limpid,  amber-coloured  serunr.  But  if  the  disease  is  of  long  standing 
and  generalized,  the  ana.'mia  with  which  it  may  then  be  accompanied 
gives  rise  to  a  passive  infiltration  into  dependent  parts,  while  the 
muscles  themselves  are  impregnated,  and  often  show,  in  addition,  the 
Sarcoci/stis  Micsclicri. 

There  is,  besides  poverty  of  blood,  tumefaction  and  infiltration  of  the 
lymphatic  glands,  pallor  of  organs,  and  the  lesions  of  concomitant  affec- 
tions which  have  caused  death. 

The  Cysticerci  will  be  absent  from  the  surface  of  the  muscles  when 
the  pork-butcher  has  scraped  them  off  with  his  knife  ;  they  have  been, 
as  it  were,  enucleated,  but  attentive  examination  will  discover  the  small 
cavities  they  occupied,  and  all  doubts  may  be  removed  by  cutting  into 
the  suspected  piece,  for  it  is  rare  not  to  find  other  vesicles  in  its 
substance. 

It  is  very  difficult  to  meet  with  the  Cysticerci  in  chopped-up  pork, 


Berliu.  Archiv  f.  Wissentch.  u.  Piakt.  Thierheilkunde,  1885,  p.  i2i.  — Gratia.  Des 
Pseudo  -  tnberculeH  chez  Its  Aiiiniatt.r  iJorntstlqnts.  Annale.s  de  Med.  Vt-terinaire, 
1884,  p.   624.  —  Bnisafeno.     Gioiii.  di  Mtd.  Veter.  Tratico,  XXX^■I1I.,  18i:9,  p.  1S7. 

•  Munkenbeck.     Adam's  Viel■teljall^s:^c^)l•i(t,  XXI\'.,  p.  87. 

-  Morot.     Jouni.  de  Mt-d.  Vt-ti'r.  et  de  Zoottclinie,  181.'U,  p.  529. 
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because  of  the  small  fragments  of  fat  intimately  mixed  up  with  it. 
Schmidt-Miilheim  recommends,  in  such  circumstances,  a  procedure 
based  on  the  resistance  of  the  Cysticercus  to  the  gastric  juice. ^ 

The  gastric  mucous  membrane  of  a  Pig  or  Dog  is  chopped  into  small 
pieces,  and  macerated  for  some  hours  in  a  5  per  cent,  solution  of  hydro- 
chloric acid  ;  then  the  fluid  is  filtered,  and  must  be  used  within  a  brief 
period.  But  if  it  is  desired  to  have  a  fluid  that  will  keep  for  some  time, 
80  as  to  be  ready  for  any  emergency,  a  different  course  will  have  to  be 
adopted.  The  chopped  mucous  membrane  is  steeped  in  glycerine  for 
several  days,  and  then  filtered;  this  fluid  will  keep  for  years  at  the 
ordinary  temperature.  When  it  is  to  be  used,  a  few  drops  are  thrown 
into  a  5  per  1,000  solution  of  hydrochloric  acid,  and  a  sufficient  quantity 
of  the  suspected  sausage  or  chopped  pork  to  be  examined  is  digested 
for  several  hours  at  a  temperature  of  40'  Cent.,  in  six  to  eight  times  its 
volume  of  this  mixture  of  pepsinized  glycerine  and  acidulated  water, 
being  shaken  from  time  to  time.  The  flesh  and  fat  are  dissolved,  the 
latter  appearing  as  a  more  or  less  thick  layer  on  the  surface  of  the  liquid. 
The  vesicle  of  the  Cysticercus  is  shghtly  attacked,  but  the  head  and 
suckers,  and  especially  the  crown  of  hooks,  resist  the  action  of  the  fluid, 
fall  to  the  bottom  of  the  vessel,  and  are  easily  found  in  the  form  of 
grains  resembling  rice. 

Symptoms. — The  symptoms  of  measles  are  very  vague  and  difficult 
to  appreciate,  while  they  vary  according  to  the  susceptibility  of  the 
animals  and  the  particular  localization  of  the  malady.  Most  frequently 
they  are  null,  and  especially  when  infestation  is  not  general.  Of  all 
those  which  have  been  indicated,  the  only  one  that  may  be  accepted  as 
pathognomonic  is  the  presence  of  the  Cysticerci  beneath  the  mucous 
membranes  accessible  to  exploration— such  as  the  inferior  surface  of 
the  tongue,  and  more  especially  on  the  sides  of  the  fraenum ;  sometimes 
on  the  conjunctivae,  and  more  rarely  in  the  folds  of  the  rectum.  At 
these  points,  their  presence  may  be  recognised  by  the  unevenness  of 
the  surface  of  the  membrane,  and  the  prominences  more  or  less  marked 
which  the  vesicles  form,  while  their  distinctly  transparent  and  opaline 
aspect  contrasts  with  the  rosy  tint  of  the  adjacent  parts. 

At  the  time  of  Ai-istophanes,  it  was  already  known  how  to  recognise 
the  measles  by  the  presence  of  vesicles  beneath  the  tongue  and  in  the 
rugae  of  the  anus,  and  inspection  of  the  tongue  {lawjueya/jc)  was 
practised.  This  operation  consisted  in  examining  that  organ  by  the 
laiujueyeiir ;  and  in  the  Middle  Ages,  and  up  to  the  end  of  the 
eighteenth  century,  it  was  carried  out  (in  France)  by  persons  in 
authority  —  king's  ofiicers  called  lanyueijeurs-Jiires.  To-day  the 
operation  is  free  and  optional,  but  its  exercise  always  constitutes  a 
special  calling,  because  of  the  experience  and  expertness  it  demands. 
Certain  towns  have  even  a  regularly-appointed  and  paid  otticial,  who 
examines  the  Pigs  sent  to  the  markets. 

'  Schmidt-Mulheiin.     Deutsche  Zeitschrift  f.  Thiermedicin,  1884,  p.  374. 
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In  order  to  make  this  inspection,  the  lanrjucyciir  commences  by 
throwing  the  animal  down  :  placing  himself  alongside  it,  he  pulls  it 
towax-ds  him  by  the  bristles  of  the  back  and  loins,  while  an  assistant 
on  the  opposite  side  pulls  it  towards  him  by  the  hind-leg  nearest  the 
operator,  so  that  the  Pig  loses  its  balance,  and  is  thrown  down  by 
the  latter.  Or  he  stands  on  the  right  side  of  the  animal,  and  seizes 
it  by  the  left  fore-leg,  and  throws  it  over  by  pusliing  his  knee  into  its 
flank.  As  soon  as  it  is  down,  he  throws  himself  upon  it  and  prevents 
it  getting  up  by  planting  his  left  knee  on  its  neck,  tlie  assistant  holding 
its  hind-feet. 

Taking  advantage  of  the  animal's  screams,  the  operator  introduces  a 
stick  about  a  yard  long  between  its  jaws,  the  end  which  enters  the 
mouth  resting  on  the  ground,  and  is  kept  firmly  there  by  his  foot,  the 
other  end  being  passed  below  his  thigh  and  right  armpit,  where  it  is 
held  by  an  aide.  In  this  way  the  stick  plays  the  part  of  a  lever  in 
keeping  the  mouth  open.  The  expert  now  introduces  his  hand, 
enveloped  in  a  towel,  into  the  mouth  of  the  Pig,  pulls  out  the  tongue, 
examines  it  attentively,  and  passes  his  fingers  over  it  from  the  base  to 
the  tip.  He  generally  completes  his  inspection  by  examining  the  con- 
junctivio. 

*  When  one  is  not  sufficiently  practised  at  this,'  says  Lafosse,  '  it  is 
better  to  throw  down  and  fix  the  Pig  by  assistants,  and  separate  the 
jaws  by  a  speculum  ;  the  tongue  may  then  be  seized  and  examined 
without  fear  of  having  the  fingers  crushed. '^ 

If  vesicles  are  observed  about  the  tongue,  the  existence  of  measles  is 
certain,  though  if  they  are  not  found  there,  the  absence  of  the  disease 
must  not  be  inferred  ;  for  of  41  cases  of  measles  discovered  after  death 
during  one  quarter  of  the  year,  L.  Baillet  noted  10  in  which  there  was 
no  trace  of  Cysticerci  in  the  lingual  region.  This  practical  result  shows 
that  in  litigation  between  buyer  and  seller,  the  fact  that  the  mouth  of 
the  animal  had  been  inspected  before  purchase  would  not  be  a  proof  in 
favour  of  the  vendor. 

The  vesicles  in  the  mouth,  conjunctivae  and  anus,  may  be  removed  by 
a  trifling  operation  named  '  pricking  '  [ephujlarje),  which  consists  o^ 
either  a  simple  puncture  that  empties  the  Cysticercus,  or  an  incision 
that  allows  of  its  removal.  There  remains  a  small  wound  that  su])- 
purates  for  a  short  time,  and  which  might  be  asciibed  to  an  injury 
caused  by  the  teeth  or  some  hard  body — such  as  a  bone.  When  these 
wounds  are  healed,  they  leave  a  small  temporary  cicatrix,  which  cannot 
serve  as  an  aid  in  ante  viorteiii  diagnosis. 

Except  for  the  presence  of  Cysticerci  beneath  the  visible  mucous 
membranes,  there  are  no  other  signs  that  permit  the  disease  to  be 
recognised  in  the  living  animal — though  a  good  number  have  been 
mentioned  as  belonging  to  it ;  but  they  are  exceptional  or  of  little 
value,  and  are  only  seen  in  animals  which  ai'e  very  largely  infested. 
Such  is  hoarseness,  accompanied  by  a  small,  suppressed  husky  cough, 
and  a  tendency  to  breathlessness — symptoms  very  probably  due  to  the 

^   Lafcssf.     1  rci'iti  (Ic  Patholotjie  IV/tn«an-t,  II.,  1861,  p.  96. 
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presence  of  numerous  Cysticerci  beneath  the  mucous  membrane  and  in 
the  muscles  of  the  larynx,  and  which  are  often  the  first  indication  that 
attracts  attention. 

A  particular  swelling  of  the  parotideal  region  has  been  mentioned  ; 
but  neither  Dupuy,  Hurtrel  d'Arboval,  nor  Delpech  has  noticed  it. 

Greve  says  he  has  remarked  in  many  measly  Pigs  an  increased  sensi- 
tiveness in  the  snout  which  prevents  their  burrowing,  even  in  soft 
ground ;  and  in  eating  grain  off  a  hard  floor  they  avoid  contact  with 
that  part  as  much  as  possible,  by  raising  the  nose  and  upper  lip,  and 
seizing  the  food  with  the  tongue.  Tapped  slightly  on  the  end  of  the 
nose  with  a  stick,  the  measly  Pig  cries  out  because  of  the  pain,  while  a 
healthy  Pig  would  remain  indifferent.  Very  measly  Pigs  have  the 
snout  more  or  less  tumid,  soft  and  flaccid.  But  these  indications  have 
not  been  confirmed  by  other  observers.  It  is  the  same  with  regard  to 
a  certain  degree  of  analgesia  or  anaesthesia  of  the  skin  of  which  some 
writers  have  spoken,  and  also  the  bristles  being  easily  pulled  out  and  a 
drop  of  dark  blood  at  their  root — symptoms  alluded  to  by  Aristotle. 

Many  pig-dealers  and  butchers  assert  that  measly  Pigs  have  the 
shoulders  high,  whence  results  a  cramped  appearance  of  the  neck  and 
stifi"ness  in  movement  of  the  anterior  limbs  ;  this  may  be  due,  as 
Trasbot  remarks,  to  an  abundance  of  Cysticerci  in  the  large  pectoral 
and  great  serratus,  etc.,  muscles,  which  become  relaxed,  and  allow 
the  thorax  to  descend  between  the  shoulders. 

In  a  Pig  suffering  from  intense  measles,  Sobotta  observed  complete 
paralysis  of  the  tongue,  which  was  invaded  by  Cysticerci ;  the  prehen- 
sion of  food  was  therefore  impossible,  and  the  animal  perished  from 
inanition." 

When  the  Cysticerci  are  located  in  the  nerve-centres,  the  symptoms 
often  assume  a  particular  physiognomy.  Florman  has  seen  a  veiv 
manifest  turning  round  in  such  a  case ;  and  Eehrs  has  witnessed 
epileptiform  convulsions,  grinding  of  the  teeth,  ptyalism,  pleuro- 
thotonos  and  episthotonos,  with  rabiform  vertigo.  At  the  autopsy, 
he  found  in  the  cerebrum  and  cerebellum  an  enoi'mous  quantity  of 
Cysticerci,  several  of  which  were  of  exceptional  size.  In  similar 
cases,  rabiform  symptoms  have  also  been  noted  by  Foucher.  Neubert 
has  seen  vertigo  and  a  kind  of  blindness ;  the  brain  was  softened,  and 
contained  more  than  a  hundred  Cysticerci.  In  a  case  observed  by 
Lippold,  the  Pig  died  after  presenting  all  the  symptoms  of  encephalitis; 
twelve  Cysticerci  were  found  in  the  pia-mater.- 

When  the  affection  is  chronic,  extensive  and  genei'alized,  the  Pigs 
ai-e  feeble  and  easily  put  out  of  breath.     They  become  indifferent,  walk 

1  Sobotta.     Der  Thieriirzt,  18S0— quoted  by  Ziirn. 

-  Florman,  quoted  by  Kudolphi.  Entoz.  Synopsis,  1819.  —  Kehrs.  Repertoiiuni  of 
Hering,  and  Jour.  Veter.  et  Agric.  de  B<^lgique,  1842,  p.  fi68.  —  Foucher.  Bull.  Soc-. 
Centr.  de  M^d.  Vettirinaire,  1S74,  p.  141.  —  Ncubert.  Ann.  de  Med.  V^t^rinaiie,  1861, 
p.  541.  —  Lippold.     Bericht  u.  d.  Veteriniirwesen  im  K.  Sachsen  f.  1875. 
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slowly,  and  have  much  difficulty  in  following  the  herd  ;  later  they  fall 
into  such  a  state  of  prostration  that  they  will  not  get  up.  Infiltrations 
occur  in  dependent  parts  of  the  body  and  beneath  the  mucous  mem- 
branes ;  the  appetite  diminishes  ;  diarrhoea  sets  in ;  the  pulse  is  feeble 
and  quickened  ;  the  mouth  is  pasty  and  foetid  ;  and  the  gums  are  pale_ 
spongy  and  bleeding.  The  animals  lose  condition,  and  become,  as  it 
were,  blown  out ;  they  appear  paralyzed,  and  finish  by  dying,  if,  through 
negligence,  they  are  not  killed  earlier. 

The  progress  of  the  disease  is  subordinate  to  the  number  of  parasites 
lodged  in  the  tissues  of  the  Pig;  it  is  also  related  more  especially  to 
the  possibility  of  successive  infestations  when  the  etiological  conditions 
upon  which  they  depend  persist,  and  in  such  a  case  it  may  be  inferred 
that  the  symptoms  will  attain  their  greatest  intensity. 

Diagnosis- — Measles  may  have  to  be  recognised  in  the  living  animal, 
or  after  its  death.  In  the  first  case,  the  symptoms  above  enumerated 
are  to  be  remembered,  and  especially  the  evidence  furnished  by  inspec- 
tion of  the  tongue. 

The  j)ost  mortem  diagnosis — which  is  the  most  usual — often  requires 
great  attention.  As  Morot^  remarks,  the  facility  of  this  diagnosis  is  in 
direct  relation  to  the  extent  of  the  muscular  surfaces  examined.  The 
measly  Pig  may  only  show  very  few  '  gi-ains  ' — perhaps  only  one  ;  and 
this  may  not  always  be  recognised,  notwithstanding  the  most  minute 
and  complete  examination  practicable  at  the  abbatoir,  and  this  even  on 
animals  passably  measly. 

In  such  a  diagnosis,  care  must  be  taken  to  guard  against  mistaking 
other  alterations  in  the  flesh  for  this  one,  and  what  we  have  said  with 
regard  to  the  Distomes  and  Sarcocyst  of  Miescher  should  suffice  to 
prevent  errors.  It  will  be  seen  hereafter  that  measles  should  not  be 
mistaken  for  trichinosis  or  muscular  actinomycosis. 

The  Ecchinococci  which  have  remained  small  in  size  have  been  mis- 
taken for  Cysticerci  ;  but  their  presence  in  parenchymatous  organs 
rather  than  in  the  muscles,  and  a  microscopical  examination,  should 
lead  to  their  recognition.  We  have  spoken  of  the  resemblances  which 
Cysticerci  of  the  lungs  have  to  the  lesions  of  tuberculosis. 

The  Cysticercus   tenuicoUia- — a  parasite  of  the  peritoneum — may  be 

found  fixed  on  the  muscular  portion  of  the  diaphragm,  and  if  it  be  of 

small  size   might  suggest  the  idea  of  measles.     But  an  error  will  be 

avoided  if  the  quite  superficial  situation  of  this  parasite  is  noted,  as 

well  as  its  distinct  prominence,  and  sometimes  the  short  pedicle  that 

sustains  it ;  the  measle  Cysticercus  is  always  markedly  sub-peritoneal, 

and  more  or  less  fixed  in  the  muscular  tissue;  large  Cysticerci  tenuicollis 

accompanying  the  small  ones   show  their  real  nature ;  there  are  no 

muscle  vesicles  in  the  muscles,  and,  lastly,  the  character  of  their  hooks 

is  different  to  those  of  G.  cellulosie.- 

1  Morot.     Bull.  Soc.  Centr.  de  Med.  Veturinaire,  1889,  p.  110. 
-'  Raiiliet.     Bull.  Soc.  C^ntr.  dc  Med.  Veterinaire,  1884,  p.  137. 
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There  are  found  in  Pig  flesh,  especially — and  perhaps  exclusively— 
in  that  which  has  been  salted  or  smoJced,  small  white  concretions,  from 
the  size  of  a  millet-seed  to  that  of  a  pea,  round  or  irregular,  hard,  and 
grating  under  the  scalpel.  They  are  composed  of  guanine,  according 
to  Virchow  ;  of  tyrosine,  according  to  Voit,  who  is  of  opinion  that  they 
are  formed  during  salting  or  smoking.  They  have  no  trace  of  parasites 
— ^Cysticerci  or  others — and  are  dissolved  in  hydrochloric  acid  without 
disengagement  of  gas,  and  in  sulphuric  acid  without  formation  of 
sulphate  of  Ume ;  they  are  dissolved  in  caustic  potass,  and  fuming 
nitric  acid  also  dissolves  them  into  a  yellow  fluid,  which,  on  the 
addition  of  potass  solution,  assumes  a  fine  red  colour  on  being  heated.' 

There  are  also  found  in  smoked  American  hams — whether  trichinosed 
or  not — very  refrangent  globular  corpuscles,  of  a  radiating  structure, 
and  with  a  dark  centre.  They  are  probably  formed  of  lime  and  a  fatty 
acid,  and  should  consequently  become  transparent  by  the  addition  of 
hydrochloric  acid.-' 

Etiology. — It  is  now  well  established  that  the  essential  and  exclusive 
cause  of  measles,  consists  in  the  ingestion  of  the  ova  of  the  Tcenia  solium 
by  the  Pig.  It  is  also  proved  by  numerous  experiments  that  the  Tania 
solium,  or  soHtary  worm  of  Man,  is  derived  from  the  measle  Cysticercus 
taken  with  pig-flesh. 

Van  Beneden  was  the  first  to  cause  a  Pig  to  swallow  the  ova  of 
T.  solium,  and  at  its  autopsy  he  found  a  gi-eat  number  of  Cysticerci 
in  the  muscles.  Another  Pig  of  the  same  litter,  reared  and  fed  under 
the  same  conditions  as  the  preceding,  but  which  had  not  received  any 
ova  of  the  Ttenia,  had  no  Cysticerci.^ 

Kiichenmeister  and  Haubner  first,  Leuckart  next,  and  C.  Bailliett 
Gerlach,  Mosler,  and  others  afterwards,  repeated  and  varied  these 
experiments,  and  always  had  the  same  results — thus  incontestably 
establishing  the  origin  of  measles  in  the  Pig. 

When  the  ripe  ova  of  the  Tcenia  solium  arrive  in  the  digestive  canal 
of  the  Pig,  their  shell  is  dissolved  by  the  gastric  and  intestinal  juices, 
and  the  embryos  they  contain  are  set  free.  By  means  of  their  six 
hooks,  they  pass  through  the  walls  of  the  stomach  or  intestine,  and 
become  dispersed— probably  through  the  blood  circulation— into  every 
part  of  the  body.  They  are  arrested  in  the  interfascicular  connective 
tissue  of  the  muscles,  in  the  brain,  spinal  cord,  and,  in  general,  in  all 
the  organs  favourable  to  their  evolution.  Their  presence  causes  a 
slight  irritation,  and  the  accumulation  of  anatomical  elements  destined 
to  form  the  connective  tissue  of  the  cyst,  as  well  as  to  furnish  the 
Cysticercus  with  the  materials  necessary  for  its  development.  The 
latter  is  not  completely  achieved  until  about  the  end  of  three  months, 

'    Arloing  and  Cornevin.     Jonrn.  de  Med.  Veter.  et  de  Znotechnie,  1882,  p.  5. 
-  Hiedamgrotzky  and  Hofuieister.     Ankitvmi  zur  Atikronk.  v.  Chtmischeu  Diaipioxtik, 
2nd  edition.     Dresden,  1884,  p.  209. 

■  Van  Beneden.     Annales  des  Sciences  Naturelle.s  (4),  I.,  1854,  p.  104. 
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according  to  the  experiments  of  Gerlach.  Mosler  states  that  the 
Cysticerci  only  measure  at  the  ninth  day  -033  mm.  in  diameter  ;  at 
the  twentieth  day  they  are  the  size  of  a  pin's  head,  and  have  no  cystic 
membrane ;  at  the  fortieth  day  they  are  as  big  as  a  mustard-seed,  their 
envelope  is  very  thin,  the  head  is  apparent,  and  the  suckers  and  double 
crown  of  hooks  are  recognisable  ;  at  sixty  days  they  are  the  size  of  a 
pea,  the  suckers  and  hooks  are  completely  formed,  but  there  is  no  neck. 
In  about  three  months,  their  development  is  accomplished,  but  the 
caudal  vesicle  is  still  capable  of  growth.  At  110  days  the  neck  shows 
transverse  stripes. 

Gerlach  has  remarked  that  the  ingestion  of  too  many  ova  of  the 
Taenia  may  cause  intestinal  irritation  in  the  Pig,  which  will  terminate 
in  death. 

The  innumerable  quantity  of  ova  that  a  single  proglottis  will  furnish, 
explains  the  generalization  of  infestation,  which 
is   facilitated    by  their   resistance  to  destruc- 
tive influences ;  as  they  can  remain  intact  for 
a  long  time  in  the  ground,  manure-pits,  pools 
of  water,  etc.,  and  it  is  in  the  latter  that  the 
Pig    may   find    them   when    they   have    been 
'''Tc£a"s£:Z  li!;C      ^«:«^ed  therein  by  rain.     The  habits   of  that 
fied   350   diameters.  —      animal  and    those    of    the    rural    population 
3ene.  among  which  it  lives,  are  conditions  eminentlv 

B.^r'^ne  "aftlrbelni  favourable  to  its  infestation.  In  the  country, 
treated  with  a  concentrated  the  human  ordure  is  usually  deposited  out  of 
solution  of  potass.  ^^^^^^  especially  in  manure-pits,  to  which  the 

Pigs  have  free  access,  and  where  they  can  eat 
the  excrements;  so  that  one  person  infested  by  the  Tape-worm  is  in 
this  way  capable  of  infesting  a  whole  herd  of  Swine.  Mosler  relates 
the  history  of  a  person  who  infested  15  Pigs,  these  having  broken 
through  a  fence  that  enclosed  the  privy. 

All  Pigs  have  not  the  same  aptitude  in  contracting  this  disease. 
Haubner  ascertained  that  measle  infestation  is  vei-y  difficult,  if  not 
impossible,  in  aged  Pigs ;  and  Gerlach  came  to  the  same  conclusion. 
They  are  most  liable  to  be  infested  when  they  are  under  six  months 
old. 

Breed  cannot  be  considered  as  predisposing  to  the  disease.  If  the 
higher-bred  Pigs  are  less  subject  to  it  than  common-bred  ones,  this  is 
exclusively  due  to  the  different  conditions  under  which  they  are  respec- 
tively reared.  For  this  reason,  the  Pigs  of  certain  countries  are  more 
exposed  than  others.  Measles  is  of  extreme  frequency  in  Ireland, 
Slavonia,  and  certain  parts  of  North  America. 

In  France,  according  to  the  Betail}  the  Pig-producing  regions  are 
classed  as  follows,  with  regard  to  the  prevalence  of  measles  : 
'  Le  Betail.     October  18,  187;'  -4Uoted  by  L.  Baillet. 
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1.  Eegions  exempt  from  the  disease — Flanders,  Picardy,  Normandy, 
Champagne,  Lorraine,  Alsace,  Ile-de-France,  Orleanais,  Nivernais, 
Anjou,  Maine,  Perche,  Touraine,  and  Brittany. 

2.  Eegions  which  have  a  few  measly  Pigs — Aunis,  Chareute,  Poitou, 
Berry,  and  Bourbonnais. 

3.  Regions  which  have  many  measly  Pigs  — Marche,  Limousin, 
Auvergne. 

It  should  be  stated  that  only  relative  confidence  should  be  placed  in 
this  classifiication  ;  for  so  far  as  Brittany  is  concerned,  it  is  this  province 
— Finisterre  and  Cotes-du-Nord — which,  in  1H86,  furnished  most  of  the 
measly  Pigs  condemned  by  the  inspectors  of  the  Paris  markets.  ^ 

According  to  Kniebusch,  measles  does  not  exist  in  the  Servian  and 
Roumanian  Pigs  known  as  Bakoiiijer,  which  are  fed  on  maize  ;  neither 
is  it  seen  in  Mecklenburg  Pigs  of  English  stock,  which  are  reared  on 
beans  and  peas.  On  the  contrary,  it  is  very  common  in  Polish  and 
Pomeranian  Pigs  fed  on  house-slops,  scraps  from  the  table,  and  potatoes 
(R.  Blanchard). 

Of  149,500  Pigs  inspected  in  the  district  of  Cassel,  from  1872  to  1874, 
153  were  measly — or  1  in  every  94G  (Leuckart).  From  1876  to  1881, 
of  15,937,000  examined,  48,880  were  measly— or  1  in  326.  Statistics 
show  that  the  disease  is  less  extensive  in  South  than  in  North  Germany 
(Zundel).  In  1876,  it  was  found  in  163  of  10,000  Pigs— or  1  in  every 
307.  On  the  other  hand,  Mosler's  statistics  give  9  well-measled  Pigs 
in  20,000 — or  1  in  2,222 ;  but  one-eighth  of  these  harboured  some 
Cysticerci.  Leuckart — who  furnishes  these  so  different  figures — esti- 
mates that  in  certain  parts  of  Gei'mauy  thei-e  is  measles — limited  or 
generalized— in  2  or  3  per  cent,  of  the  Pigs.- 

In  Italy,  according  to  Pellizzari,  the  number  of  measly  Pigs  is 
generally  1  in  3,000  to  4,000  :  while  Perroncito  states  that,  from  the 
information  furnished  by  the  mouth-inspectors,  there  is  at  Turin  1 
measly  Pig  in  every  250,  and  at  Milan  1  in  70  (Leuckart). 

All  these  figures  show  that  measles  is  not  rai-e,  and  that  it  may 
be  found  in  every  country  ;  though  it  is  much  less  prevalent  now  than 
formerly,  as  its  nature  is  better  known,  inspection  of  meat  has  been 
instituted,  and  the  rearing  of  Pigs  receives  more  attention. 

("We  know  not  to  what  extent  measles  prevails  among  Pigs  in  this 
country,  as  there  is  no  proper  system  of  meat  inspection,  nor  any 
records  kept  as  to  the  parasitic  diseases  of  animals.  That  it  must  be  a 
common  disease  in  some  parts— especially  in  Ireland — maybe  surmised 
from  the  habits  of  the  people.  The  pubhc  are  certainly  not  protected 
in  any  way  from  infestation  by  this  and  other  parasites  of  animals,  for 

^  Compte  Rendu  des  Operations  du  Service  de  la  Boucheric  eii  1886.  Paris,  1887, 
p.  32. 

-  Zundel.  Rscueil  de  M«^d.  Vetirinaire,  1883,  p.  204.  —  Leuckiirt.  JJi^  ParasUen 
Jts  ^fen^cken,  I.,  2nd  edition,  1879,  p.  083. 
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such  an  occurrence  as  seizure  of  a  measly  pig's  carcase  in  the  United 
Kingdom  is  perhaps  unknown.) 

As  for  the  majority  of  parasitic  affections,  so  with  this,  heredity  has 
been  supposed  to  play  a  part  in  its  development ;  but  such  a  notion 
cannot  now  be  entertained.  All  that  can  be  admitted  is,  that  the 
embryos  of  the  Taenia,  in  their  migrations  in  the  body  of  a  pregnant 
Sow,  may  enter  that  of  the  fcctus  by  traversing  the  placenta.  But  this 
is  a  very  disputable  hypothesis,  and  we  have  only  the  one  instance  of 
congenital  infestation  recorded  by  Hervieux,  and  in  that  we  do  not 
precisely  know  the  age  of  the  young  Pigs  in  which  the  Cysticerci  were 
found.  The  following  are  the  terms  in  which  Hurtrel  d'Arboval  refers 
to  this  case  :  '  The  Sucking-pigs  were  found  affected  with  measles — 
two  in  a  litter  of  twelve.  Hervieux,  to  whom  we  owe  this  observation, 
reared  a  Sow  which  was  mated  to  a  very  healthy  Boar,  and  the  former 
produced  six  measly  sucklings.'' 

Prognosis — Noxiousness  of  the  Flesh  of  Measly  Pigs.  — The 
medical  prognosis  of  measles  is  always  serious,  inasmuch  as  no  treat- 


Fio.  346. — Head  of  the  lania  solium,  seen     Fig.    ;547. — Head   of   the    Tonia   ^ioHmru, 
three-fjuarters  face. — LaboulbJne.  seen  iu  profile. — LabotilW-ne. 

ment  can  be  prescribed  for  its  cure.  But  there  is  no  reason  why  thih 
should  be  attempted,  as  it  would  not  be  economical.  So  that  its  pro- 
phylaxis is  really  what  ought  to  occupy  attention.  Continual  confine- 
ment to  the  sty,  and  feeding  exclusively  with  materials  free  from  the 
ova  or  proglottides  of  the  Tamia — such  are  the  best  preventive  means. 
But  in  countries  where  agricultural  necessities  require  that  the  Pigs  be 
sent  to  the  pastures,  woods,  marshes,  etc.,  we  must  expect  the  disease 
to  be  maintained,  unless  the  rural  population  is  enlightened  as  to  the 
danger  that  results  from  the  dissemination  of  human  excrement,  and 
the  necessity  for  well-enclosed  privies. 

The  gravity  of  the  medical  prognosis  is  subordinate  to  the  degree  of 
infestation,  and  to  the  power  of  resistance  of  the  individuals  infested. 
When  speaking  of  the  symptoms,  it  was  remarked  that  all  degrees  are 

'  Hurtrel  dArboval.  Dirt,  ih  Med.,  de  Chir.  it  d'Byy.  V^/trivaire,  *2nd  edition,  III.. 
Paris,  I808,  p.   18;!. 
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compatible  with  an  appeax-ance  of  perfect  health  to  the  most  prououuced 
cachexia. 

The  real  seriousness  of  the  prognosis  is  allied  with  economic  con- 
siderations— measly  flesh  is  dangerous  to  people  who  consume  it,  and 
its  use  should  therefore  be  prohibited. 

Kiichenmeister  was  the  first  to  publish  an  experiment,  tending  to 
prove  that  the  measle  Cysticercus  of  the  Pig  is  transformed  mto  the 
Tcenia  solium  in  the  intestine  of  Man. 

In  the  three  days  preceding  the  execution  of  a  woman  condemned  to 
death,  at  his  instigation,  and  at  several  times,  she  was  made  to  swallow- 
To  measle  Cysticerci.  At  the  autopsy,  made  forty-eight  hours  after 
death,  he  found  10  young  Ticnite,  1  mm.  to  8  mm.  long,  some  of  which 
already  carried  several  hooks. 

The  same  authority  had  afterwards  occasion  to  repeat  this  experi- 
ment under  more  favourable  conditions.  Another  person  condemned 
to  death  was,  at  Kiichenmeister's  request,  on  two  occasions — one  four 
months  and  the  other  two  and  a  half  months — before  execution,  given 
20  measle  Cysticerci.  At  the  autopsy  he  found  19  Tteniui,  11  of  which 
had  already  mature  proglottides.' 

On  August  10,  1855,  a  young  j\Ian  took  voluntarily,  in  tepid  milk, 
four  completely  developed  Cysticerci,  divested  of  their  bladder.  On 
October  25,  Leuckart,  who  directed  the  experiment,  discovered  the 
first  proglottides  in  the  fieces,  and  on  five  different  occasions  afterwards 
they  were  found.  On  November  26,  a  double  dose  of  kousso  caused 
the  expulsion  of  two  Ticniae  about  eight  feet  long.- 

Humbert,  of  Geneva — quoted  by  Bertolus — swallowed  11  measle 
Cysticerci ;  three  months  afterwards  he  suffered  from  Taeuiye,  and 
passed  considerable  fragments,  which  Professor  Vogt  recognised  as 
belonging  to  the  Tceiiia  soinuii.'-^ 

Hollenbach  -  (quoted  by  Leuckart — having  taken  some  measle  Cysti- 
cerci in  a  spoonful  of  coffee,  in  five  months  passed  a  portion  of  Taenia 
five  feet  long,  with  numerous  segments,  but  no  head.  Although  tliis 
worm  was  believed  to  be  the  Tn'iiia  serrata,  there  can  be  no  doubt  tliat 
it  was  the  Tu'itia  soli  tun.  ^ 

Heller  relates  that  a  phthisical  patient  took  25  measle  Cysticerci. 
He  died  in  about  eighteen  days,  and  at  the  autopsy  there  were  found 
twelve  heads  of  the  Tcenia  soliion,  which  were  still  very  small,  and  did 
not  present  to  the  naked  eye  any  traces  of  segmentation.'' 

These  various  experiments,  so  demonstrative,  are  in  harmony  with 
the  observations  concerning  the  frequency  of  Tamia  solium  in  Man,  this 
corresponding  to  the  prevalence  of  measles  in  the  Pig.  This  Tienia  is 
not  observed  in  Jews,  Musslmans,  or  other  people  who  abstain  from 
swine's  flesh  ;  nor  is  it  seen  in  the  torrid  zone,  where  Pigs  cannot  be 

^  Kiichenmeirfter.  Wiener  Mediciniache  Wochenschiift,  1855,  No.  1,  and  ISCO  ; 
Ann.  des  Sc.  Naturelle,  III.,  1855,  p.  837  ;  Gaz.  IVWdicale,  1861,  p.  448. 

-  Leuckart.     Blaaeyihandwiirmer,  1856,  p.  .'>3. 

'  BertoluK.  Dhnerlation  mr  (en  Alitamorphoies  den  Cedoldes.  Thewu  de  Montpellicr, 
1856. 

*  Leuckart.      J)it  Purutileu  diti  Mauicheii,  1.,  2nd  edition,  1S79,  p.  627. 

'  A.  Heller.  ZitinsHen's  Handbuch  der  Speciellen  Pathologio  u.  Thtrapie.  Darin- 
xchmarotzer.     Leipzig,  VII.,  -j.,  1878,  p.  597. 
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reared.  This  intestinal  parasite  of  Man  is  otherwise  becoming  more 
and  more  rai-e,  as  the  cnstom  of  properly  cooking  the  Hesh  of  the  Pig  is 
becoming  generalized,  while  it  is  also  subjected  to  a  severe  surveillance 
in  the  abbatoirs  and  markets.  In  France,  the  progressive  diminution 
of  cases  of  T.  solium  is  remarked  upon  by  numerous  observers — Laboul- 
bene,  Berenger-Feraud,  etc. — and  it  is  the  same  elsewhere  in  Europe. 
There  is  another  Taenia — the  T.  saginata — which  is  now  nearly  every- 
where more  frequent ;  though,  according  to  Leuckart,  the  first  still 
predominates  in  some  parts  of  Germany  where  Pig-breeding  flourishes 
and  pork  is  largely  consumed — such  are  Thuriiigia,  Saxony,  the  Duchy 
of  Brunswick,  Westphalia,  Hesse,  and  Wurtemberg. 

The  T.  soliunt,  is  more  especially  met  with  in  people  whose  business 
brings  them  in  contact  with  raw  pork — butchers,  cooks,  sausage-makers, 
etc. — as  they  often  hold  the  knife  they  use  in  their  mouth  ;  they  may 
in  this  way  receive  the  Cysticerci,  which  are  reduced  to  small  size  by 
rupture  of  their  caudle  vesicle.  Their  t^niasis  is  also  doubtless  owing 
to  their  generally  pronounced  taste  for  raw  pork. 

The  largest  number  of  cases  of  Tcenia  solium  are  found  among  persons 
and  populations  which  eat  raw  pork  ;  and  this  is  why  this  Tamia  is 
relatively  frequent  in  Germany.  In  France,  infestation  most  frequently 
occurs  through  insutlicient  cooking  of  this  flesh  in  any  of  its  forms. 

Measly  flesh  has  characters  which  should  suffice  to  render  its  con- 
sumption repugnant.  When  cooked,  it  is  pale,  moist,  and  iri'egularly 
tinted.  The  Cysticereus,  reduced  to  its  body,  is  the  size  of  a  hemp- 
seed  ;  it  cracks  between  the  teeth,  and  gives  a  disagreeable  sensation. 
In  roasting  this  flesh,  it  often  crackles,  from  rupture  of  the  uieasle 
vesicles.  It  has  a  sweetish  taste,  which  renders  it  accei)table  to  certain 
persons. 

The  power  of  resistance  of  the  Cysticereus  to  an  elevated  temperature 
is  not  considerable  ;  but  its  deep  situation  in  the  flesh  protects  it  during 
the  process  of  cooking.  Numerous  experiments  have  been  made,  with 
a  view  to  ascertain  the  degree  of  resistance  of  the  Cysticereus.  The 
most  recent  and  precise  are  those  of  Perroncito.  By  means  of 
Schultze's  heating-plate,  he  was  able  to  recognise  very  exactly  the 
vitality  of  the  parasite  by  the  movements  of  the  rostellum,  and  to 
determine  the  temperature  at  which  death  arrives.  He  was  also  able 
to  recognise  when  death  occurred,  by  the  facility  with  which  the  tissues 
imbibe  the  neutral  tincture  of  carmine  and  the  tincture  of  h;ematoxylin. 
Lastly,  he  acquired  proof  of  death  by  the  voluntary  ingestion  of  these 
Cysticerci  by  his  assistants.  In  this  way  he  was  able  to  ascertain  that 
the  death  of  the  ( 'ysticercus  sometimes  takes  place  at  40'  Cent.,  more 
frequently  at  41  \  and  usually  at  48";  though  it  may  live  at  49°,  and 
quite  exceptionally  at  50'.  But  death  is  certain  if  it  is  kept  for  more 
than  a  minute  at  the  latter  temperature. 

The  practical  difficulty  is  in   knowing  under  what    conditions  the 
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centre  of  the  piece  of  flesh  will  reach  this  destructive  temperature. 
In  cooking  large  pieces  of  meat,  Kiicheumeister  had  noticed  that  after 
half  an  hour,  when  the  external  temperature  was  60',  the  interior  had 
reached  55"  ;  in  about  three-quarters  of  an  hour  the  exterior  was 
77-80^,  and  the  interior  63".  In  experiments  made  at  Lille  in  1863,  a 
ham  cooked  by  boiling  for  two  hours,  was  58'  in  parts  near  the  surface, 
and  only  33"  in  the  central  parts.  Another  ham  cooked  in  the  same 
way  for  six  hours,  was  75'  on  the  surface  and  65'  in  the  interior. 

Pellizzari,  using  measly  flesh,  put  two  pieces,  weighing  600  grammes 
and  iO  cm.  thick,  in  boiling  water,  one  piece  for  Ave  minutes,  the  other 
for  half  an  hour.  "When  removed,  one  was  45-5'  in  the  centre,  the 
other  81° ;  taking  into  account  the  loss  of  heat  by  radiation,  these 
two  temperatures  may  be  estimated  at  51   and  8S\ 

From  these  experiments  and  others  made  by  this  authority,  as  well 
as  those  of  Cobbold,  Lewis  and  Perroncito — besides  those  which  will 
be  alluded  to  when  dealing  with  trichinosis — it  may  be  concluded  that, 
in  a  relatively  short  period,  cooking  may  act  on  different  points  in  a 
piece  of  meat  at  a  temperature  above  50%  and  so  destroy  the  vitality  of 
the  Cysticerci. 

For  roasted  flesh,  Yallin  has  found  that,  while  its  external  tempera- 
ture necessarily  exceeds  100%  beneath  this  superficial  layer  it  is  'touched' 
by  cooking,  a  layer  beneath  this  again  oscillates  between  52'  and  53°, 
but  in  the  centre  it  does  not  exceed  46"  to  48  .  In  comparing  these 
figures  with  those  Perroncito  gives  for  the  destruction  of  the  Cijsticercus 
cellulosfc,  we  may  conclude  that  flesh,  even  when  conveniently  roasted, 
is  still  likely  to  produce  ta^niasic  infestation  ;  but  it  is  more  especially 
with  underdone  meat  that  there  is  danger. 

With  regard  to  presei-ved  pork,  there  is  no  precise  information. 
There  is  reason  to  doubt  the  correctness  of  the  fact  reported  by  Wein- 
land,  that  English  soldiers  during  the  Crimean  War  contracted  Tape- 
worm from  eating  salt  pork.  Perroncito's  investigations  show,  however, 
that  the  Cysticercus  may  yet  be  alive  in  flesh  which  has  not  undergone 
putrefaction,  more  than  twenty  days  after  the  Pig  has  been  killed.  But 
it  may  be  generally  admitted  that  proper  salting  and  prolonged  smoking 
will  destroy  the  vitality  of  the  Cysticerci. 

Tn  any  case,  it  is  well  not  to  allow  measly  flesh  to  be  consumed,  no 
matter  what  its  condition  may  be  ;  and  it  is  the  duty  of  the  authorities 
to  interdict  its  sale. 

Pig  Measles  from  a  Legislative  Point  of  View.'-  This  disease 
may  require  the  application  of  samtnnj  or  commercial  legislation,  or 
both. 

I.  S.\xiT.\KY  Legisl.\tion. — This  is  constituted  by  the  French  law  of 
Mai-ch  27,  1851,  and  that  of  April  5,  1884,  known  as  the  Municipal 

'  We  owe  the  following  remarks  concerning  Mfcules  o/  the  I'hj  in  rdntion  to  Legisla- 
tion, to  the  courtesy  of  our  colleague,  Professor  Peuch,  than  whom  a  more  competent 
authority  could  not  be  found. 
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Law.  In  the  terms  of  Article  97  of  the  latter,  the  municipal  police 
comprises-,  amoug  other  attributes,  '  mspection  as  to  the  health  htcss 
of  food  exposed  for  sale.'  Consequently,  the  communal  authorities 
take  all  necessary  precautions  to  prevent  dangers  resulting  from  the 
consumption  of  measly  pork  ;  and  in  order  to  effect  this  object,  they 
must  organize  a  service  of  meat  inspectors,  whose  mission  will  more 
especially  be  to  seize  and  render  unfit  for  food  measly  pork,  so  that  it 
will  not  be  ottered  for  consumption.  With  regard  to  this,  it  should  be 
remarked  that  the  measles  may  be  more  or  less  pronounced — the  Cysti- 
cerci  being  more  or  less  numerous  ;  so  that  the  salubrity  of  the  flesh  is 
subordinate  to  the  extent  of  the  disease — that  is,  to  the  number  of 
measle  '  grains '  it  contains.  What,  then,  is  the  rule  to  be  followed 
with  respect  to  seizing  such  flesh  ?  INIust  it  be  decided  that,  in  every 
case — no  matter  what  number  of  these  '  grains  '  may  be  present — 
the  flesh  should  be  prohibited  for  consumption,  or  allowed  to  be  sold 
for  this  purpose  if  they  are  few  ? 

This  question  is  solved  in  a  variable  manner,  according  to  localities. 
Thus,  in  Paris,  the  inspection  service  seizes  all  the  measly  Pigs  '  with- 
out any  distinction  as  to  number  of  vesicles  apparent ;  the  lard  alone 
is  allowed  to  be  retained  by  those  interested. '^  At  Bordeaux,  the 
inspection  service  allows  the  sale  of  measly  pork  when  '  the  measle 
grains  are  few ;  for  beyond  special  cases,  says  L.  Baillet,  I  am  in  favour 
of  the  most  absolute  severity  in  dealing  with  measly  meat.'-  At  Lyons, 
the  Order  of  August  3,  1884,  regulating  the  inspection  of  meat,  stipu- 
lates in  Article  17  that,  '  in  cases  in  which  there  are  not  more  than  ten 
to  twenty  grains,  the  flesh  maybe  consumed  after  being  salted.'-'  In 
other  cases  it  should  all  be  seized,  with  the  exception  of  the  lard,  in 
which  the  Cysticerci  do  not  develop. 

These  quotations  show  that  the  inspectors  do  not  agree — some  tolera- 
ting the  sale  of  pork  slightly  measled,  so  as  not  to  injure  trade  too  much 
while  protecting  the  public  health,  while  others  condemn  it  altogether. 
There  is  a  general  tendency,  however,  to  a  certain  degree  of  toleration — 
such  as  that  stipulated  for  in  the  Order  by  the  Mayor  of  Lyons  just  re- 
ferred to  ;  for,  on  the  one  hand,  as  L.  Baillet  observes,  the  measle  grains 
are  so  visible  that  it  is  possible  to  free  the  flesh  from  them  when  they 
are  not  numerous,  and,  on  the  other  hand,  proper  cooking  destroys  the 
vitality  of  the  Cysticerci.  But  reservations  must  be  made  with  regard 
to  the  destructive  effects  of  salting,  although  the  old  regulations — Acts 
of  Parliament  of  Paris,  February  23,  1602,  and  July  2,  1607— admit 
the  harmlessness  of  salted  meat ;  for  there  is  no  precise  information  on 
this  point. 

When  the  flesh  of  a  measly  Pig  is  condemned,  the  holder  of  it  may 
be  made  to  suffer  penalties  as  laid  down  in  Article  2  of  the  law  of 
March  27,  1851 — a  fine  of  50  to  500  francs,  and  imprisonment  of  three 
months  to  two  years.  But  before  this  can  be  done,  it  must  be  proved 
that  the  holder  knew  of  or  suspected  its  condition,  because  of  his  pro- 
fession or  from  any  other  circumstance ;  penal  culpability  only  exists 
on  this  condition.  It  has  been  decided,  however,  that  measly  flesh  is 
neither  decomposed  nor  insalubrious — Order  of  the  Court  of  Bordeaux, 
1851,  and  tribunal  of  police  of  Carpentras,  1860.  But  more  recent 
decisions  in  jurisprudence — that  of  the  Court  of  Montpellier,  1873,  and 

^  Villain  and  Bastcou.     Manuel  de  VInspecteur  des  Viandes,  'Jnd  edition,  1890,  p.  231. 
-  L.  Baillet.      'J'raili  de  I' Im^pcclion  dt-s:  Viande.t  i/<  Boiirherie,  ^iid  edition,  p.  440. 
■'  L'Echo  dea  Socit'tAs  et  Associations  Vnterinaires  de  France,  188-1.  p.  662. 
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the  correctional  tribunal  of  the  Seine,  1876-  justly  establish  that  flesh 
manifestly  sprinkled  with  measly  grains  is  insalubrious,  that  it  should 
be  declared  corrupted,  and  that  its  sale,  knowing  it  to  be  so,  renders 
the  seller  liable  to  the  application  of  the  law  of  1851,  which  is  directed 
to  the  repression  of  certain  frauds  in  the  sale  of  merchandise. 

It  is  not  sufficient  that  the  communal  authority  organizes  a  service 
of  meat  inspection  to  meet  entirely  the  obhgations  stipulated  for  by  the 
law  of  April  5,  1884— Art.  97,  No.  5 ;  it  is  also  necessary  that  in  towns 
which  have  abbatoirs,  it  will  decide,  by  order,  that  the  slaughter  of 
Pigs  shall  not  take  place  outside  the  communal  abbatoir,  so  that  every 
carcase,  without  exception,  shall  undergo  inspection.  It  is  customary 
in  certain  towns,  however — as  at  Toulouse,  and  Troyes  more  particu- 
larly— to  allow  the  slaughter  of  Pigs  by  people  for  their  own  personal 
consumption,  provided  it  is  carried  out  in  an  enclosed  place  away  from 
the  public  thoroughfares  ;  and  the  law  has  sanctioned  this  custom  ;i 
though  the  Supreme  Court  has  ruled  that  no  infraction  of  the  laws 
which  prohibit  private  individuals  and  pork-butchers  from  slaughtering 
elsewhere  than  in  the  places  prescribed  shall  be  allowed. - 

We  cannot  protest  too  strongly  against  this  tolerance,  which  greatly 
favours  the  nmltiplication  of  cases  of  Tania  solium  in  our  own  species; 
for  it  is  impossible  to  inspect  Pigs  killed  in  private,  and  measly  flesh 
may  be  readily  made  unrecognisable  by  transforming  it  into  sausages, 
which  may  not  only  be  consumed  by  the  owners  of  the  animals,  but  be 
sold  to  various  persons. 

For  these  reasons,  it  is  desirable  that  Pigs  should  be  slaughtered  only 
in  a  public  abbatoir,  where  the  inspectors  carefully  examine  the  carcases 
before  they  are  passed  for  consumption. 

II.  CoMMKRci.^L  Lkgisl.\tion. — This  is  constituted  by  the  law  of 
August  2,  1884,  on  '  redhibitory  vices '  in  the  sale  and  exchange  of 
animals,  and  by  the  common  law — Art.  1641  to  1648,  Civil  Code. 
There  is,  therefore,  need  to  examine,  successively,  the  action  of  warranty 
according  to  each  of  these  laws. 

1.  Warranty  according  to  the  Law  of  August  "I,  1884. — This  law 
includes  Pig  measles  among  the  'redhibitory  vices,'  with  a  delay  of 
nine  clear  days,  not  including  the  day  fixed  for  delivery,  it  being 
stipulated  that  the  action  in  warranty  will  not  be  exercised  unless 
the  value  of  the  animal  sold  exceeds  100  francs.  The  parties  con- 
cerned may  depart  from  this  restrictive  arrangement,  by  a  conven- 
tional warranty  —  as  in  all  the  other  points  of  the  law  special  to 
redhibitory  vices  —  but  when  this  is  not  done,  the  first  condition 
relating  to  the  claim  of  the  buyer  may  be  declared  receivable,  pro- 
vided the  price  of  the  Pig  suspected  of  being  measled  does  not  exceed 
100  francs.  The  inspection  may  be  made  on  the  living  animal  or  on 
its  carcase. 

a.  On  the  Living  Animal. — The  expert  proceeds  to  inspect  the  tongue 
(see  p.  674),  in  order  to  ascertain  if  there  are  any  Cysticerci  on  its 
sides,  or  wounds  or  scars  on  it.  The  presence  of  the  latter  lesions 
should  lead  to  the  suspicion  that  the  measle  vesicles  have  been  extir- 
pated.    The  conjunctivtc  and  around  the  anus  should  also  be  examined. 

It  rarely  happens  that  the  living  animal  has  to  be  examined,  as 
measles  is  only  suspected,  as  a  rule,  on  opening  the  carcase.     Then 

*  Galtier.  Manual  dt  Vlihtpection  dex  Anlmaux  tt  iles  Viandtx  de  Boucherie,  1885, 
p.  S2. 

-  Brossard-Marsillac.     Traite  de  la  Ltyidation  relative,  aua-  Animaux,  1885,  p.  89. 
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the  buyer  ought — if  an  interval  of  nine  days  has  not  expired — to  pro- 
cure the  nomination  of  experts ;  and,  as  the  case  demands  expedition, 
he  should,  through  a  justice  of  the  peace,  give  notice  to  the  vendor  as 
to  expert  examination,  unless  he  is  domiciled  at  a  distance.  The 
entire  carcase  of  the  animal  in  litigation  is  to  be  preserved,  so  that 
there  may  be  no  doubt  as  to  its  identity,  which  should  otherwise  be 
well  established  by  witnesses  or  any  other  mode  of  proof. 

b.  On  the  Carcase. — Here  the  task  of  the  expert  is  easy,  for  the  seat 
of  the  Cysticerci  and  their  characters  are  well  defined. 

If  the  Cysticerci  are  not  numerous,  or  supposing  that  there  are  only 
one  or  two,  ought  the  expert  to  decide  as  to  the  existence  of  measles'? 
The  solution  of  this  question  is  based  on  the  regulations  applicable  to 
experts.  The  function  of  an  expert  consists,  in  fact,  in  describing  in 
his  report  the  lesions  he  has  observed,  and  their  significance  or  their 
consequences  with  regard  to  the  salubrity  of  the  tiesh.  In  a  case  of 
this  kind,  he  cannot  certainly  go  beyond  his  orders  in  expressing  his 
opinion  on  this  point.  It  will  be  for  the  tribunal  to  decide  afterwards, 
if  the  measles  described  by  the  expert  is  really  that  which  the  legis- 
lature had  iu  view,  and  which  manifestly  renders  the  flesh  wholly  or  in 
great  part  unhealthy.  It  would  certainly  be  going  beyond  reason  to 
conclude  as  to  the  total  redhibition  iu  such  circumstances,  and  all  the 
more  so  as  the  law  allows  the  buyer  the  right  to  demanding  a  reduction  in 
price,  which  will  compensate  for  the  loss  resulting  from  the  elimination 
of  part  of  the  flesh  containing  the  Cysticerci. 

If  a  measly  Pig  is  slaughtered  within  the  interval  of  warranty,  the 
buyer  may  take  action  against  the  vendor  on  the  Articles  2,  4,  5  and 
7,  in  the  Act  of  August  2,  188-4,  and  not  on  Article  10  of  that  law, 
which  provides  for  cases  in  which  the  animal  has  died  ;  for  in  this 
instance  it  would  deal  with  the  case  of  an  animal  which  had  perished 
in  a  natural  manner,  and  not  one  that  had  been  killed  for  food.  The 
Pig  being  exclusively  intended  for  this  purpose,  it  would  be  absurd  to 
maintain  that,  if  death  did  not  result  from  measles,  the  vendor  was  not 
liable  to  the  law  of  warranty ;  while  the  legislature,  in  placing  Pig 
measles  among  the  redhibitory  vices,  desired  to  '  protect  the  public 
health  by  prohibiting  the  consumption  of  unhealthy  meat.' 

If  a  measly  Pig  is  slaughtered  after  the  interval  of  warranty  laid 
down  in  the  law  of  1884,  the  buyer  cannot  any  longer  avail  himself  nf 
the  provisions  of  that,  but  may  proceed  on  the  Articles  1641  to  1648  of 
the  Civil  Code. 

2.  Wanaatij  accordimj  to  Articles  1641  to  1648  of  the  Civil  Code. — 
The  legislature  having  placed  measles  of  the  Pig  among  the  redhibitory 
vices — enumerated  in  the  law  of  August  2,  1884,  which  is  a  double 
limitative  law — it  may  appear  bold  to  take  action  with  regard  to  war- 
ranty, because  of  this  vice,  in  invoking  the  general  regulations  of  the 
Civil  Code.  But  if  it  is  considered,  on  the  one  side,  that  the  Pig  is 
essentially  intended  for  food,  and,  on  the  other  part,  that  a  judgment 
of  the  Court  of  Cassation,  dated  November  10,  1855,  establishes  that  in 
the  sale  of  an  animal  for  food,  the  obligation  of  warranty  results  '  from 
the  nature  even  of  the  thing  sold,  with  the  view  that  the  parties  are 
agreed  to  it,  and  which  forms  the  essential  condition  of  the  contract," 
we  are  led  to  admit  that  the  Articles  1641  to  1648  of  the  Civil  Code 
may  be  applicable  to  Pig  measles.  Otherwise,  the  report  of  ]\I. 
Maunoury  to  the  Chamber  of  Deputies  demonstrates  that  Article  12  of 
the  law  of  August  2,  1884,  implicitly  establishes  that  the  common  law 
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controls  the  sale  of  slaughter  animals.  It  would  not,  therefore,  be 
departing  from  the  spirit  of  the  law  to  admit  measles  into  the  list  of 
lesions  which  render  the  article  sold — that  is,  the  Hesh  of  a  Pig — 
improper  for  the  use  for  which  it  was  intended. 

But  when  the  purchaser  of  a  measly  Pig,  killed -for  food,  desires  to 
enter  on  an  action  in  warranty,  he  must  prove :  (1)  that  the  vice  was 
concealed  at  the  time  of  sale,  for  the  vendor  does  not  guarantee  against 
apparent  defects  which  the  buyer  could  discover— as,  for  instance,  if 
the  Cysticerci  are  visible  externally  or  beneath  the  tongue,  and  the 
buyer  has  not  inspected  the  animal's  mouth  ;  (2)  that  the  measles,  only 
visible  in  the  carcase,  existed  l^efore  the  sale.  It  is  by  expert  examina- 
tion that  he  can  prove  this,  and  enter  an  action  of  warranty  according 
to  Article  1041  of  the  Civil  Code.  If  the  buyer  gives  this  double  proof 
— invisibility  and  anterior  vice — his  claim  may  then  be  admitted,  even 
if  the  value  of  the  animal  does  not  exceed  100  francs  ;  for  in  such  a 
case  the  common  law  does  not  fix  any  limitative  quantum. 

Article  II.— Measles  of  the  "Dog} 

It  is  remarkable  that  the  Cijsticercus  cellulosn:  is  capable  of  living  in 
the  Dog,  and  infesting  its  various  organs.  At  least  a  dozen  observa- 
tions have  been  published  with  regard  to  this  subject,  and  there  can  be 
no  doubt  that  the  number  would  be  considerably  increased  if  the  flesh 
of  the  Dog  were  as  frequently  under  inspection  as  that  of  the  Pig. 
Except  in  those  instances  in  which  the  Cysticerci  are  lodged  in  the 
nerve-centres,  they  do  not  appear  to  disturb  the  health,  and  so  do  not 
demand  iwnt  uiortcm  investigation.  The  majority  of  the  observations 
were  made  on  young  Dogs. 

These  Cysticerci  have  been  found  in  the  muscles,  liver  and  lungs 
(Leisering),  the  liver  and  lungs  (Eoloff),  the  liver  (Caparini),  the 
muscles  (Cornevin),  and  the  muscles,  lungs,  heart,  peritoneum,  in- 
testine, brain  (Eivolta,  Trasbot  and  Eailliet,  Dufour  and  Gacon).  In 
the  observation  of  Trasbot  and  Eailliet,  the  animal  manifested 
cutaneous  hyperesthesia ;  it  was  absolutely  immovable,  the  slightest 
movement  appearing  to  cause  it  the  most  acute  pain.  At  the  autopsy, 
all  the  muscles  were  found  to  be  full  of  Cysticerci. 

It  nmst  be  noted  that,  among  the  published  observations,  eight  refer 
to  localization  in  the  brain  (Dupuy,  Eivolta,  Vogel,  Siedamgrotzky. 
Leblanc,  Lesbre,  Dufour  and  Gacon,  and  Pirl).  Dupuy  gives  no 
details  of  his  case.  Eivolta's  Dog  died  suddenly  from  a  violent  attack 
of  epilepsy',  without  showing  any  evidence  of  illness  previously.  Yogel's 
Dog  was  blind  and  apathetic.  That  of  Siedamgrotzky  was  suddenly 
seized  with  cramps  and  convulsions — especially  of  the  jaws  ;  then  it 
had  fever,  prostration  accompanied  by  vertigo  and  delirium,  and  death 

1  Dupuy,  quoted  by  Rudolphi.  Ento'^.  HUt.  Xafuralis.,  II.,  Pars.  11..  p.  2'-io.  — 
Leisering.  Bericht  \i.  d.  Vtteriniirweseu  in  Sachsen  fiir  1864,  p.  18.  —  IJivolta.  II 
Medico  Veterinarii),  IbCfi,  p.  433.  —  Vogel,  quoted  by  Gerlacli,  Zweiter  .Ti<hiesber.  d. 
Kgl.  Thierarzneisdiule  in  Hanover,  1870,  p.  69.  —  Roloff.  Mittheilungen,  <)uoted  by 
Zuudel.  .Tourn.  de  Med.  Veier.  de  Lyon,  1869,  p.  382.  —  Leblanc  and  Megnin.  Bull. 
8oc.  Centr.  de  Med.  Veterinaire,  1S73,  p.  26.  —  Siedamgrotzky.  Bericht  ii.  d.  Veteri- 
narwesen  in  Sachsen  f.  1871.  —  Lesbre.  Journ.  de  Med.  Veter.  et  de  Zooteclniie, 
Lycins,  1882,  p.  57.  —  Cornevin,  quoted  by  Lesbre.  //■  f.  cit.  —  Trasbot  and  Kailliet. 
Soc.  Centr.  de  Med.  Yeterinaire,  November  23,  and  December  14  and  28,  1882;  Kec. 
de  Med.  Veterinaire,  1887,  p.  384.  ^— Caparini.  Revue  Yeterinaire,  1887,  p.  82. — 
Dufour  and  Uacon.  Journ.  de  M^d.  Veter.  et  de  Zootechnie,  Lyons,  1889,  p.  630.  — 
Pirl.     Archiv.  f.  Wissensch.  u.  Prakt.  Thierhtilkiinde,  XVI.,  1890,  p.  219. 
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occurred  during  the  day  ;  28  Cysticerci  were  found  lodged  in  the  super- 
ficial part  of  the,  two  cerebral  hemispheres,  which  were  hyperaemic,  as 
were  the  cranial  meninges  ;  nothing  abnormal  was  observed  elsewhere. 
In  Lesbre's  case,  the  Dog  had  been  paralyzed  for  two  days,  but  for  a 
long  time  previously  it  had  grinding  of  the  teeth,  was  excited,  and  had 
attacks  of  vertigo.  It  was  killed,  when  30  to  40  Cysticerci  were  found 
in  different  parts  of  the  brain,  the  substance  of  which  was  hyperiemic 
and  softened  around  them.  The  Dog  obser\'ed  by  Leblanc  had  been 
unwell  for  two  months,  when  it  was  sacrificed.  It  showed  symptoms 
of  epilepsy — convulsions,  grinding  of  the  teeth  with  champing  of  the 
jaws,  foamy  saliva  at  the  angles  of  the  mouth,  falling  on  the  ground,  a 
tendency  to  circle  to  the  left,  and  stupefaction.  The  liver  and  pan- 
creas contained  some  Cysticerci ;  there  were  four  of  these  in  the  lateral 
and  superior  part  of  the  right  lobe  of  the  brain,  and  only  one  in  the  left. 

The  Dog  examined  by  Dufour  and  Gacon  had  been  liable  to  fits  of 
suffocation,  followed  by  syncope,  after  running  ;  it  died  suddenly. 

In  a  Dog  aged  five  years,  which  was  subject  to  epileptiform  attacks, 
was  soft,  dull,  had  no  appetite,  circled  to  the  right — the  head  being 
carried  to  the  left — and  which  died  after  six  weeks'  illness,  Pirl  found 
two  Cysticerci — probably  the  Ci/sticeivus  celliiloscr — lodged,  one  in  the 
right  olfactory  lobe,  the  other  partly  in  the  right  hemisphere  and  in  the 
interlobular  fissui-e  ;  around  the  parasites  the  gray  substance  was  soft 
and  diffluent. 

We  have  obseived  an  instance  of  intense  measles  in  a  Dog  that  sud- 
denly died,  without  having  ever  shown  any  signs  of  illness  ;  the  measles 
was  generalized,  but  there  was  special  localization  in  the  brain. 

In  these  observations,  the  Cysticerci  were  reported  as  the  Ci/sticercus 
cellulosir,  the  only  exception  being  Lesbre,  who  believed  that  the  para- 
site in  his  case  was  the  Cysticcrcus  pisiformis  ;  but  he  was  probably  in 
error.  Megnin,  who  had  studied  the  Cysticerci  found  by  Leblanc,  and 
EaiUiet,  who  had  examined  those  discovered  by  Trasbot,  have  shown 
that  the  parasites  were  identical  with  the  Cysticerci  of  the  Pig. 

The  Dog  is  evidently  infested  by  eating  human  excrement  or  food 
soiled  by  it  ;  but  there  must  exist  a  special  predisposition,  as 
Leuckart  and  EaiUiet  failed  in  their  attempts  to  produce  measles 
experimentally  in  Dogs  to  which  they  gave  the  ova  of  the  Tienia 
solium.  Of  four  Dogs  which  we  submitted  to  this  experiment,  only 
one  showed — at  its  autopsy  —  some  Cysticerci  disseminated  in  the 
olecranian  and  crural  muscles. 

Auto-infection  cannot  be  said  to  occur  in  the  Dog,  as  it  is  admitted 
it  does  in  ^lan  ;  for  the  reason  that  this  animal  never  harbours  the 
Tamia  soliion,  nor  has  anyone  ever  succeeded  in  infesting  it  with  that 
parasite  by  feeding  it  on  measly  pork. 

Aktiple  III.— Measles  of  the  Ox.* 

The  measles  of  bovine  animals  is  produced  by  the  Cysticercus  bovis, 
the  larval  form  of  the  Ta'nia  saginata  Goeze — the  Ta-uia  mediocancllata, 
or  unarmed  Taenia  of  Man. 

*  Railliet.  La  Ladrerh  </>  s  BctPS  Bovine^.  Archives  Vt'-terinaire,  1S76.  pp.  615,  655, 
7U2.  —  Idem.  Le  Cuslicerque  du  Tinia  Inerme,.  Ihd.,  ISSl.  p.  W.  —Trasbot.  Art. 
Ladrerie.  Nouv.  Diet,  de  Med.,  Chir.  et  Hyi,'.  V^terinaire,  XI.,  1880,  p.  363.  —  Alix. 
//«  Ladrerlf  <h.<  B6tes  Bovint-x  t>n  Tunisie.  Rec.  de  Mem.  et  Observ.  sur  I'Hyg.  et  la 
Med.  Vet6r.  Miliiaire  (2),  XII.,  1387,  p.  149. 
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History. — Although  the  existence  of  the  unarnied  Ta3nia  of  Man  was 
noted  nearly  two  centuries  ago,  and  its  species  was  distinctly  described 
by  Goeze  in  1782,  under  the  name  of  Tccnia  saginata,  its  origin  was  only 
recognised  at  a  relatively  recent  period.  Following  the  somewhat 
general  application  of  the  treatment  suggested  by  Weisse  of  St.  Peters- 
burg, in  1847,  of  giving  patients  raw  meat,  it  was  often  noticed  that 
these  suffered  from  unarmed  Tape-worm,  and  attention  began  to  be 
directed  to  the  measles  of  the  Ox.  The  Cysticercus  which  caused  it 
appears  to  have  been  seen  for  the  first  time  by  Judas,  in  1854,  in  the 
lungs  of  an  Ox  killed  at  Orleansville,  Algeria.  It  was  subsequently 
found  in  the  flesh  of  cattle  by  Knoch  at  St.  Petersburg,  by  Arnold  and 
Cauvert  in  Algeria,  by  Talairach  at  Beyrout,  etc.  In  1861,  Leuckart  gave 
the  first  experimental  proof  that  the  cystic  state  of  the  unarmed  Tionia 
is  passed  in  the  body  of  the  Ox.  These  experiments  were  repeated  by 
numerous  investigators.  Inversely,  the  development  of  the  strobilar 
condition  was  obtained  in  Man  by  the  ingestion  of  the  Cijsticerciis  bovia, 
the  significance  of  which  was  then  distinctly  established.  But  our 
knowledge  of  Ox  measles  is  far  from  being  so  advanced  as  that  of  Pig 
measles  ;  for  the  reason  that  the  first  is  rarely  witnessed  over  the 
greater  part  of  Europe,  doubtless  owing  to  the  small  size  of  its  Cysti- 
cercus. • 

Pathological  Anatomy. — The  Cijsticercus  bocis  Gohh.— Cyst,  medio- 
ccmellatd'  Davaine — presents  itself  in  the  form  of  a  spherical  or  elliptical, 
sometimes  irregular,  vesicle,  measuring  -4  mm.  to  3-4  or  6  mm.  long,  or 
even  to  a  maximum  of  10  to  15  mm.  (Masse,  Alix) ;  and  showing  at  one 
point  a  yellowish-white  spot  about  the  size  of  a  millet-seed,  which  is 
formed  by  the  invaginated  scolex.  If,  in  order  to  examine  the  Cunt, 
cellulosce,  it  be  squeezed  out  of  the  vesicle,  there  is  seen  a  markedly 
tetragonal  head,  -7  mm.  in  diameter,  provided  with  four  large  suckers, 
and  a  central  depression  that  corresponds  to  the  rostellum  of  the  armed 
Taenia,  and  which  is,  according  to  Cobbold,  retractile  and  protractile 
like  theirs.  The  head  is  succeeded  by  a  tranversely  striped  neck.  The 
characters  of  this  scolex  are,  in  fact,  those  of  the  head  of  the  Tfpnia 
saginata.  Each  Cysticercus  is  enveloped  in  an  adventitious  cyst,  like 
the  Cysticercus  of  the  Pig. 

The  Cysticerci  of  the  Ox  are  found  in  every  organ,  but  more  espe- 
cially in  the  striped  muscles,  and  of  these  they  appear,  according  to 
Hertwig,^  to  prefer  those  in  the  masseteric  region — the  internal  and 
external  pterygoids.  In  order  to  discover  them,  that  authority  makes 
a  section  of  these  muscles,  parallel  to  the  branch  of  the  inferior  maxilla, 
in  the  direction  of  the  base  of  the  cranium.  Since  this  procedure  has 
been  carried  out  at  the  Berlin  abbatoir,  measles  has  been  found  in  390 
animals  during  the  course  of  the  year.  Except  with  22,  in  which  the 
Cysticerci  infested  all  the  muscles  of  the  body,  they  were  chiefly  met 
with  in  the  muscles  of  the  anterior  parts  — 360  times  in  the  pterygoids, 

^  Kallmann.  Wochenschrift  f.  Thierheilkunde  u.  Viehzucht,  XXXII.,  1888,  and 
Monatsschr.  d.  Vereines  d.  Thierarzte  in  (Esterreich,  1889,  p.  170.  —  Hertwig.  Archivr 
f.  Aninialische  NahrungpmiCtelkiinde,  ISiU,  p.  60. 
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exclusively  in  these  in  31()  instances  ;  41  times  in  the  heart,  10  times 
in  the  tongue,  3  times  in  the  muscles  of  the  neck,  and  once  in  those  of 
the  chest.  In  the  measles  produced  experimentally  by  several  investi- 
gators, the  muscles  most  frequently  invaded  were  those  of  the  shoulder, 
thighs,  chest  and  tongue  ;  then  came  the  panniculus  carnosus  and 
diaphragm.  Alix  gives  the  followiiig  order  of  frequency:  tongue,  entire 
surface  of  tlie  heart,  muscles  of  the  thigh,^  of  the  shoulder — inner  sur- 
face especially — of  the  croup,  iiitercostals,  pectorals,  psoas,  etc. 

Cobbold  asserts   that    the    C'ysticerci  in  the  heart  remain  smaller, 
being  sometimes  incompletely  developed,  owing  to  the  density  of  the 
tissue  of  that  organ.     .-Mix,  on   the  con- 
trary,    has     not     found     tliem     different  /^ 


F'IG.  348.— Head  of  the 
T(vniii  sitijiiiafa,  seen 
three  quarters  face. — 
I.,aboulbi''iie. 


Kui.  :J4it.— Head  of  the 
'I'a'nm  snijiiutfa,  seen  in 
front.  — Laboulbene. 


Fig.  ^.50. — Fragment  of  inusclt 
from  a  Heifer,  containing  the 
CyMicercKii  boris.  — Railliet. 


from  the  otheis.  The  Cysticerci  seated  in  the  interfascicular  con- 
nective tissue  of  the  muscles,  have  their  lai'ger  axis  nearly  always 
parallel  with  the  fibres,  like  the  Cysticercus  of  the  Pig.  Leuckart  has 
seen  them  in  the  adipose  capsule  of  the  kidneys,  the  lymphatic  glands, 
and  between  the  cerebral  convolutions  ;  and  Mosler  and  Saint-Cyr  have 
observed  tliem  in  the  sub-mucous,  and  even  in  the  sub-peritoneal,  con- 
nective tissue.  They  have  never  been  found  in  the  livei',  spleen,  or 
kidneys  at  the  Berlin  abbatoir. 

The  Cysticerci  of  the  Ox  are  generally  few  in  number,  and  thinly 
scattered,  when  compared  with  those  of  the  Pig,  and  this,  together  with 
their  smaller  si/e,  contributes  to  their  being  passed  unperceived  ;  never- 
theless, J.  Fleming  has  counted  in  a  pound  of  psoas  muscle  300  living 

'  Hewlett  states  that  the  region  named  the  '  rump  "  is  generally  that  whicii  is  the  most 
completely  invaded  by  the  Cysticerci. 
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Cysticerci.  Mosler  has  seen  the  heart  of  a  Calf  Hterally  studded  with 
vesicles  the  size  of  a  pin's  head  to  that  of  a  lentil ;  so  that  its  volume 
was  increased  by  more  than  one-fourth. 

At  the  end  of  a  certain  period — more  frequently  and  quickly  than 
with  the  Pig — the  Cysticerci  of  the  Ox  undergo  caseous  degeneration, 
then  calcareous  infiltration.  In  one  of  his  ingestion  experiments  with 
the  ova  of  Tcenia  sa/jinata,  Saint-Cyr — at  the  end  of  244  days — only 
found  dead  Cysticerci,  the  majority  of  which  were  in  a  state  of  ad- 
vanced calcification.  In  the  muscles  of  a  Heifer  killed  more  than  a 
year  after  the  first  ingestion  of  proglottides,  Siuionds  and  Cobbold  saw 
numerous  yellow  points — chalky  deposits — which  wpyo  dead  and  calci- 
fied Cysticerci. 

This  frequent  degeneration,  which  had  been  already  oljserved  by 
Leuckart,  sometimes  gives  measly  flesh  a  certain  resemblance  to  that 
which  is  tuberculosed  —  the  Ccstoden  tnherculoHc  of  the  Germans. 
Guillebeau^  chanced  to  notice  the  inflammatory  process  which  tends 
to  shorten  the  life  of  the  Cysticercus. 

When  the  head  is  not  well  preserved,  the  dead  Cysticerci  may — be- 
cause of  the  absence  of  hooks — be  confounded  with  various  lesions — 
such  as  little  intermuscular  abscesses,  small  altered  lymphatic  glands, 
etc.  Nevertheless,  the  Cysticerci  are  generally  distinguished  by  the 
facility  with  which  they  can  be  enucleated  by  pressure. 

Ostertag2  recommends,  in  order  to  recognise  the  degenerated  Cysti- 
cerci, seeking  for  the  calcareous  corpuscles  with  which  they  are  studded, 
and  which  resist  degeneration.  They  appear  to  be  easily  distinguished 
in  the  midst  of  the  deposit  of  chalk,  which  most  frequently  invades  the 
parasite. 

The  Cysticerci  are  difficult  to  recognise,  by  reason  of  their  being 
often  of  very  small  size,  and  their  dissemination.  Laboulbene'  has  re- 
marked, besides,  that  they  rapidly  lose  their  vesicular  aspect,  shrink, 
and  change  their  character  when  exposed  to  the  air.  But  if  the 
shrunken  vesicle  is  moistened  with  water,  it  soon  becomes  apparent. 

Symptoms. — The  observations  of  Alix  show  that  the  symptoms  of 
bovine  measles  are  most  frequently  nil.  In  many  cases  of  ordinary 
and  not  exceptional  gravity,  as  J.  Fleming  says,  the  Cysticerci  may  be 
recognised  by  examining  the  tongue,  on  the  lower  surface  and  sides  of 
which  they  form  more  or  less  salient  projections,  which  roll  under  the 
finger  when  pressed  upon.  Mosler,  Masse  and  Pourquier,  Biggs,  and 
Laboulbene  have  made  the  same  remark,  and  Fleming  states  that  he 
found  on  the  side  of  a  tongue  the  largest  Cysticercus  he  ever  saw — 
nearly  4  cm.  long  !  Saint-Cyr's  two  experimental  Calves  had  on  the 
inferior  surface  of  the  tongue,  and  near  the  fra^num,  three  weeks  to  a 

>  Giiillebeau.     Archiv  f.  Pathol.  Anatomic  u.  Physiologic,  CXIX.,  1890,  p.  106. 
^  0.sterUg.      Monatshefte  f.  Prakt.  Thierheilkunde.  I.,  1889,  p.  64. 
"  Laboulbine.     Bull,  de  I'Acad.  de  Mndecine  (3),  XXIV.,  1890,  pp.  7,  86. 
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month  after  ingestion  of  the  proglottides,  one  or  two  small  submucous 
tumours,  in  every  respect  similar  to,  but  smaller  than,  those  found  in 
the  same  region  in  the  measly  pig. 

With  the  exception  of  this  sign,  the  little  we  know  of  the  symptoms 
of  bovine  measles  has  been  exclusively  derived  from  experimental 
animals,  several  of  which  have  not  shown  anything  appreciable — such 
were  those  of  Gerlach  and  Laboulbtne.  Masse  and  Pourquier  have 
seen  an  experimental  calf  become  greatly  emaciated  after  showing  some 
signs  of  illness ;  and  Simonds  and  Cobbold  noted  in  another,  after  some 
days,  an  intense  pruritus,  a  httle  depression  and  dulness,  some  indica- 
tions of  uneasiness  and  slight  fever,  trifling  quivering  in  the  muscles  of 
the  neck  and  shoulders,  and  loss  of  condition  for  some  days ;  then  the 
health  became  normal.  Leuckart,  Mosler,  Ziirn,  and  E,  van  Beneden 
have  seen  calves  die  as  a  result  of  infestation.  That  of  Ziirn  became 
unwell  on  the  fourth  day  of  the  experiment — the  anal  temperature 
was  40%  pulse  quick,  inappetence,  tympanitis,  pain  on  pressure  of  the 
sides,  and  staring  coat.  These  symptoms  at  first  diminished,  but 
on  the  ninth  day  the  fever  was  stronger,  the  animal  became  rapidly 
emaciated  and  feeble,  kept  the  recumbent  position,  and  only  got  up 
with  difliculty ;  there  was  also  apathy  and  pain.  It  succumbed  on 
the  twenty-third  day,  with  all  the  signs  of  slow  asphyxia  and  paralysis 
of  the  heart.  The  measle  infestation  was  generalized,  the  heart  being 
particularly  invaded. 

From  what  has  been  stated,  it  will  be  seen  that  bovine  measles  is 
difiBcult  to  detect  in  the  living  animal.  But  trials  might  be  made  of  the 
harpoon,  which  yields  such  good  results  in  trichinosis.  Leuckart  and 
Cobbold  have  employed  it  in  their  experiments,  to  remove  small  shreds 
of  the  sterno-maxillaris  muscle,  in  which  they  readily  discovered  a 
certain  number  of  vesicles. 

A  diagnosis  j^o-st  mortem,  is  easier.  But  the  opportunity  for  this  is 
quite  exceptional  in  Europe,  although  the  Tmiia  sagiiiata  is  very 
common  in  Man ;  and  this  is  only  incompletely  explained  by  the 
usually  small  size  of  the  Cysticerci,  and  their  discrete  dissemination 
in  the  muscles.  There  is  need  for  fiu'ther  persevering  and  attentive 
research  in  this  direction. 

Etiology. — There  cannot  remain  a  doubt  that  the  Ox  measles  has 
its  origin  in  the  ova  of  the  Tcenia  sagiiiata  ingested  with  the  food,  as 
experiment  and  observation  have  fully  proved  this. 

The  first  experiment  was  made  by  Leuckart  in  1861  ;  in  this  he  gave 
two  Calves  portions  of  the  Tmnia  saginata,  and  one  died  after  twenty- 
five  days,  when  there  were  found  in  it  incompletely-developed  Cysti- 
cerci in  immense  numbers  in  all  the  muscles,  the  adipose  capsule  of  the 
kidneys,  the  lymphatic  glands,  and  the  surface  of  the  brain.  On  the 
forty-eighth  day,  a  fragment  of  the  sterno-mastoideus  muscle  was 
removed  from  the  second  Calf,  and  a  dozen  well-developed  Cysticerci 
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were  readily  discovered  iu  it.  These  experiruents  were  repeated  a 
score  of  times  afterwards  by  Mosler  iu  18G3,  Cobbold  from  1864  to 
1875,  Roll  in  1865,  Gerlach  in  1870,  Ziirn  in  1872,  Saint-Cyr  iu  1873, 
Jolicoeur  in  1873,  Masse  and  Pourquier  in  1878,  Perroncito  in  1876, 
Piitz  in  1885,  Laboulbene  iu  1890,  and  Hertwig  in  1891.  All  yielded 
positive  results,  except  two  amoug  those  of  Cobbold  and  Simonds, 
which  were  doubtful. 

The  mode  of  dissemination  iu  the  organism  is  the  same  as  for  the 
Cyaticerciis  ceUulos(r  of  the  Pig,  and  the 
migration  is  probably  eUected  through  the 
blood  circulation.  The  abundance  of  Cysti- 
cerci  on  the  course  of  the  vessels  belonging 
to    the    heart    in    the    case    published    b\ 

Joliccjeur,  is  a  demonstration  of  the  com-  ^^       c  .i.    rr     ■ 

'         ,    ,  .           .            n-        .     TT           ■  I'lii-  3.01.— Ova  of  the   Tmua 

mencement  of  this.     Accordmg  to  Hertwig,  mginata  :   magnified   a50 

the    Ox    Cysticercus   develops   more    slowly  diameters.— Laboulbene. 

than  that  of   the   Pig,  and    the   evolution    of  j^   neen  in  glycerine;  B, after 

the    SCOlex   is    not    so   rapid    as    that   of    the  having   been    treated    with    a 

vesicle.  Leuckart  has  noted  that,  at  the  concentrated  solution  of  potass. 
end     of     twenty-five     days,    the    vesicles 

are  already  2  mm.  to  4  mm.  long  by  1-5  mm.  to  3  mm.  broad;  but 
they  are  not  completely  developed  before  the  fortieth  day.  Their 
existence  is  brief.  In  one  of  Cobbold's  experiments,  the  parasites  had 
disappeared  in  about  a  year;  8aint-Cyr  has  seen  them  completely 
calcified  in  seven  aud  a  half  mouths.  It  may  be  concluded  that  the 
(Jysticerci  of  the  Ox  do  not  live  longer  than  some  mouths  ;  and  in  this 
they  differ  from  the  Pig  Cysticerci,  which  exist  for  a  long  time.  This 
explains  why  in  India,  as  OHver  states,  the  Cysticerci  disappear  from 
Cattle  a  few  months  after  they  receive  well-water. 

The  profusion  of  ova  in  a  single  Tyenia  also  furnishes  an  explanation 
as  to  the  frequency  of  Ox  measles,  and  the  readiness  with  which  in- 
festation occurs  is  due  to  the  resistance  of  these  ova  to  causes  of 
destruction.  Davaine  says  he  has  kept  them  for  fifteen  months  in 
water  more  or  less  pure,  without  their  losing  their  vitality.  If  we 
admit,  with  Cobbold,  that  a  Man  affected  with  Tape-worm  expels 
about  400  proglottides  per  month,  aud  that  each  of  these  may  contain 
30,000  ova,  a  total  is  reached  of  more  than  140,000,000  expelled  by  one 
person  in  the  course  of  a  year.  Fortunately,  an  immense  proportion  of 
these  germs  are  destroyed  by  various  causes ;  but  we  can  conceive  how 
great  are  the  chances  of  propagation  of  the  measles. 

People  infested  with  the  unarmed  Tainia  disperse  the  proglottides 
with  their  fteces,  and  the  ova  which  escape  from  them  are  dissemmated 
by  rain-water,  or  in  any  other  way  on  plants,  and  into  pools  and 
ditches.  Uncleanliness  is,  therefore,  one  of  the  conditions  in  the  trans- 
mission of  the  parasite,  and  it  is  in  countries  where  Cattle  are  reared 


694  tkkatink  on   i-akasitk    diseases. 

that  this  condition  is  realized.  Human  fteces  are  deposited  every- 
where, and  the  majority  of  privies  ai-e  situated  on  streams  where 
animals  drink,  and  where  everything  necessary  for  the  perpetuation 
of  the  Taeniae  is  to  be  found.  This  is  why  Ox  measles  is  particularly 
observed  in  Syria  and  Algeria,  and  more  especially  in  the  Punjab, 
India,  where  it  is  of  extreme  frequency.  Oliver  examined  the  water 
and  mud  of  tanks  by  means  of  the  microscope,  and  found  ova  of 
the  Taenia  ;  and  J.  Fleming  remarks  on  the  coprophagous  habits  of 
the  Cattle  in  India,  having  seen  them  devour  fresh  human  excrements 
with  avidity,  and  his  observations  have  l)een  confirmed  by  various 
officers. 

It  would  appear  that  for  measles,  as  for  various  other  parasitic 
affections,  the  youth  of  the  animals  is  a  condition  favourable  to  infes- 
tation ;  so  that  Calves  are  best  adapted  for  experiment.  Nevertheless, 
J.  Fleming  has  never  observed  that  youth  had  any  influence  on  the 
number  of  Cysticerci  disseminated  in  the  tissues ;  and  at  Berlin  a  very 
great  majority  of  the  cases  of  measles  were  furnished  by  adults. 

We  have  precise  notions  as  to  the  geographical  distribution  of  bovine 
measles  by  that  of  the  unarmed  Taenia  itself.  This  parasite  of  Man  is 
becoming  more  and  more  frequent,  and  is  everywhere  supplanting  the 
Tceiiia  soliain  ;  such  is  the  case  in  i'rance,  Germany,  Austria,  Italy, 
Switzerland  and  Denmark.  It  is  particularly  widespread  in  Asia» 
where  in  many  regions  it  is  the  only  Tape-worm  observed.  Africa 
is,  perhaps,  the  division  of  the  world  in  which  it  is  most  common — 
Algeria,  Egypt,  the  Cape  of  Good  Hope,  Senegal,  and  especially 
Tunisia  and  Abyssinia.  '  All  the  Abyssinians,'  says  Eochet  d'Heri- 
court,  '  are  affected  with  Tiouia.'  America  is  not  exempt  from  it, 
as  it  abounds  in  the  Argentine  Republic  and  Brazil,  and  is  propagated 
in  Peru ;  but  it  would  seem  to  be  very  rare  in  the  United  States 
(Blanchard). 

In  presence  of  this  cosmopolitanism  and  of  this  frequency  of  i\\e 
Tcenia  saijiiiata,  we  might  expect  to  find  Ox  measles  everywhere. 
But  it  is  far  from  being  so  ;  for  except  at  Berlin,  where,  as  has  been 
said,  it  is  no  longer  rare,  it  is  only  exceptionally  met  with  in  Europe. 
Knoch  was  the  first  to  note  it,  at  St.  Petersburg,  in  1864  ;  Siedam- 
grotzky  saw  two  cases  at  Zurich  in  1869;  Guillebeau  in  1880,  and 
Eichenberger  in  1889,  observed  two  cases  in  the  Canton  of  Berne  ;  a 
measly  Ox  was  found  at  Frankfort-on-the-Maine  by  Closs,  and  three 
by  Hengst  at  Leipsic.  Fuchs — quoted  by  Zundel — observed  measles 
in  Hungarian  Cattle  from  the  Danubian  provinces.  It  has  also  been 
many  times  seen  in  various  parts  of  Italy  by  Brusaferro,  Caritu, 
Ferranini,  Perrugati,  Bertuetti,  Trevisan,  etc.,  but  it  has  only  as  yet 
been  once  noted  in  France,  and  this  by  Bascou,  in  a  four-years-old 
Cow  killed  in  1888,  at  the  Boulogne-sur- Seine  abbatoir.  It  does  not 
appear  that  this  malady  has  been  recognised  in  England  (where,  never- 


measi.es.  695 

theless,  it  may  prevail  but  pass  unnoticed ,  as  there  is  no  slaughter-house 
inspection  of  meat). 

In  Africa  and  Asia,  on  the  contrary,  bovine  measles  has  been  many 
times  observed,  Arnould,  in  1864,  and  Cauvet,  in  1874,  have  found  it 
at  Constautine  ;  Jaillard  has  often  seen  it  in  Algiers,  and  Dupuy  in 
Senegal.  Leuckart  mentions  that  Schimper,  who  lived  a  long  time  in 
Abyssinia,  recognised  the  unarmed  (  yscicerci  in  the  Cattle  there  ;  and, 
according  to  Alix,  it  is  very  frequent  in  Tunisia,  as  '  one-fifth  at  least 
of  the  cattle  slaughtered  for  consumption  by  the  troops  of  the  garrison 
in  the  place  where  they  were  detached,  were  measled  more  or  less 
extensively.'  In  Asia,  the  disease  has  been  witnessed  in  Syria  by 
Talairach,  and  in  India  by  various  observers.  The  number  of  bladder- 
worms  is  there  something  like  what  it  is  in  Pig  measles.  In  1869,  of 
13,818  cattle  slaughtered  for  consumption  in  the  Upper  Punjab,  768,  or 
5-55  per  cent.,  were  infested  with  the  Cysticerci.  The  proportion  in 
1868  was  6-12  per  cent.  The  diminution  in  186G  was  attributed  to  the 
severe  regulations  enforced  (J.  Fleming).  The  extreme  tilthiness  of  the 
natives  of  India  is  the  cause  of  this  frequent  infestation  ;  and  the  camel- 
drivers  are  most  blamed,  as  they  are  often  affected  with  tcpuiasis,  and 
deposit  their  excrements  on  the  sides  of  tanks  and  wells  where  they 
halt  to  water  their  animals. 

It  results  from  what  we  have  just  said,  and  especially  with  regard  to 
the  frequency  of  the  unarmed  Titnia  of  Man,  that  bovine  measles  is 
certainly  much  less  rare  in  Europe  tha)i  would  appear  from  the  small 
number  of  observations  reported.  If  it  escapes  the  notice  of  the 
abbatoir  inspectors,  this  is  evidently  because  they  do  not  look  for  it 
with  sufficient  assiduity  in  the  flesh  of  Oxen  and  Calves,  and  that  they 
are  not  sufficiently  cognisant  of  the  small  dimensions  of  the  Cysticerci 
and  the  care  required  to  find  them. 

Prognosis— Noxiousness  of  Measly  Beef— It  is  only  in  experi- 
ments that  the  symptoms,  more  or  less  serious,  indicating  the  dissemi- 
nation of  the  Cysticerci  in  the  organism  of  the  Ox,  have  been  observed. 
Consequently,  it  cannot  be  said  that,  in  ordinary  conditions  of  infesta- 
tation,  measles  has  much  importance  from  a  sanitary  point  of  view, 
with  regard  to  the  affected  animals,  and  especially  if  the  short  life  of 
the  parasites  is  taken  into  consideration.  The  gravity  of  the  prognosis 
is  related  to  the  noxiousness  of  the  flesh  to  the  people  who  consume  it. 

It  has  been  known  for  a  long  time,  from  the  reports  of  travellers, 
that  the  non- Mussulman  Abyssinians  nearly  all  suffer  from  taeniasis  ; 
and  their  fondness  for  raw  mashed  flesh,  not  only  of  the  Pig,  but  also 
of  the  Ox,  is  blamed  for  this.  If  the  Mohammedans  are  exempted,  it 
is  because,  from  their  religion,  they  look  upon  raw  flesh  with  horror. 
In  1819,  Knox  witnessed  a  real  epidemic  of  tijeniasis  among  the  Enghsh 
soldiers  at  the  Cape  of  Good  Hope,  who  for  the  most  part  were  fed  on 
the  flesh  of  over-driven  cattle.     From   1841,  on  the  initiative  of  Weisse 
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of  St.  Petersburg,  raw  Hesh  was  given  as  a  remedy  for  infantile 
diarrha3a  throughout  Europe.  But  it  was  soon  discovered — and  Weisse 
himself  recognised  it  —  that  this  treatment,  though  otherwise  of 
undoubted  eliicacy,  had  the  inconvenience  of  inducing  the  appearance 
of  Ticnia  among  the  young  patients.  In  1861,  Karschin  reported  that 
the  Buratis,  in  the  region  of  Lake  Baikal^and  who  subsist  on  the  raw 
tlesh  of  the  Ox,  Sheep,  Camel,  and  Horse — were  very  often  affected 
with  tajniasis.  It  was  at  this  time  that  Leuckart  made  his  first 
experiment,  showing  that  the  Cystic  phase  of  the  Ta-niti  saijinuta  is 
effected  in  the  organism  of  the  Ox. 

The  inverse  proof — that  of  the  origin  of  the  unarmed  Taenia — has 
been  furnished  experimentally.  In  1869,  Oliver,  a  surgeon  in  the 
Indian  army,  stationed  at  Jullundur,  gave  two  natives  some  measly 
Hesh  of  the  Ox.  One  of  these  was  a  Mohammedan  Syce  of  the  lowest 
caste,  and  he  developed  a  Ttunia  in  about  three  months.  The  other 
was  a  Hindu,  who  never  ate  liesh,  and  who  in  about  three  or  four 
months  passed  fragments  of  Tape- worm.  On  his  side,  Perroncito  gave 
a  person,  who  willingly  swallowed  it,  a  living  Cysticercus ;  in  54  days 
segments  began  to  be  eliminated,  and  on  the  sixty-seventh  day  a  dose 
of  kousso  and  castor-oil  caused  the  evacuation  of  a  Taenia,  the  total 
If  ngth  of  which  was  4-83  m. 

.\11  these  facts  prove  that  the  unarmed  Taenia  has  its  origin  in  Man, 
ill  the  use  of  raw  or  imperfectly-cooked  flesh. 

Less,  even,  than  the  Cysticercus  cellnloscB,  the  Cijsficcrcus  bovis  resists 
a  slightly  elevated  temperature.  In  repeating  on  the  latter  the  experi- 
ments he  had  made  on  the  first,  Perroncito  found  that  the  Cysticercus 
of  the  Ox  perished  sometimes  at  44",  often  at  45"  or  46",  and  that  it 
always  occurred  between  47"  and  48\  Three  of  his  assistants  volun- 
tarily swallowed  a  Cysticercus  which  had  been  heated — one  to  47°, 
and  which  gave  no  sign  of  life ;  another  to  45°,  and  which  did  not 
move  ;  and  the  third  to  44 ',  and  which  moved  very  slightly.  In  none 
of  these  cases  was  the  Taenia  developed. 

It  is  interesting  to  know  in  what  conditions  this  temperature  is 
reached  in  the  centre  of  pieces  of  meat  cooked  in  the  ordinary  way. 
To  solve  the  question,  recourse  may  be  had  to  the  experiments  made 
with  regard  to  measles  in  the  Pig  (p.  683).  In  comparing  the  figures 
obtained  by  Vallin  for  the  various  temperatures  of  roasted  meat,  with 
those  given  by  Perroncito  for  the  suppression  of  the  vitality  of  the 
Cysticercus  bovis,  we  may  conclude  that  there  is  no  danger  to  Ije 
apprehended  from  the  consumption  of  flesh  infested  with  the  unarmed 
Tamia,  if  it  is  properly  roasted.  It  is  only  through  underdone  meat 
that  this  parasite  can  be  introduced,  and  its  increasing  extension  is 
explained  by  the  greater  use  of  flesh  among  all  classes  of  people,  and 
by  the  more  general  taste  for  insufficiently  cooked  meat.  There  would 
be  no  danger  whatever  if  nothing  but  flesh  were  consumed,  the  central 
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portions  of  which  showed,  instead  of  a  reddish  tint,  the  characteristic 
gray,  rosy  hue  that  indicates  thorough  cooking,  and  which  testifies  that 
it  has  been  submitted  to  a  temperature  of  about  70° ;  for  Lewis  has 
shown  that  at  this  degree  the  red  colouring  matter  of  flesh  disappears 
in  cutlets  and  beefsteaks. 

The  longevity  of  the  Ox  Cysticerci  in  preserved  meat,  and  their 
resistance  to  smoking  and  salting,  is  less  than  that  of  the  Ci/aticcrcus 
cellulosie.  In  dried  veal  well  preserved,  Perroncito  has  found  that  the 
Cysticercus  died  in  fourteen  days  after  slaughter  of  the  animal.  In  a 
putrefying  Calf's  tongue,  the  number  of  living  Cysticerci  diminished 
with  the  progress  of  change  ;  there  were  none  alive  after  fourteen  days. 

From  all  that  has  been  stated,  the  necessity  will  be  perceived  for  an 
attentive  examination  of  meat,  in  so  far  as  cysticercosis  is  concerned, 
in  the  abattoirs ;  and  the  need  for  thorough  cooking.  Not  less  necessary 
is  it  that  Cattle  should  be  kept  away  from  human  excrement. 

The  Sanitary  measures  applicable  to  Pig  measles  are  as  valuable 
with  regard  to  that  of  bovine  animals ;  but  as  the  disease  is  so  ex- 
ceptional in  our  country,  it  does  not  appear  that  there  is  any  legal  reason 
for  classing  it  among  the  redhibitory  maladies. 

Akticle  IV. — Various  Measles. 

Zenker  has  produced  measles  in  three  Goats  by  giving  them  seg- 
ments of  the  Tcenia  saginata  ;  and  Heller  has  also  obtained  positive 
results  in  two  Goats  and  a  Sheep.  But  negative  experiments  are  more 
numerous  ;  they  have  reference  to  the  Goat  (Ziirn),  the  Sheep  (Ziirn, 
Leuckart,  Masse  and  Pourquier),  the  Pig  (Kilchenmeister,  Zenker, 
Leuckart,  Schmidt,  Van  Beueden),  the  Rabbit  (Heller,  Masse  and 
Pourquier)  the  Guinea-pig  and  Monkey  (Heller),  and  the  Dog  (Probst- 
niayer.  Heller,  Masse  and  Pourquier). 

Of  six  Alpacas  which  died  at  Paris  soon  after  their  arrival  from  Peru, 
four  were  measly,  and  contained  an  extraordinary  quantity  of  Cysticerci, 
which,  unfortunately,  were  not  described.^ 

Among  Reindeer  which  died  at  the  Lille  Zoological  Gardens  in  1878, 
Moniez  found  an  abundance  of  armed  Cysticerci  in  the  muscles,  and 
obtained  their  transformation  in  the  intestine  of  the  Dog  into  a  Taenia 
which  he  named  T.  Krahhei  (see  p.  442).  These  parasites  were  more 
especially  found  in  the  spinal  and  intercostal  muscles,  as  well  as  those  of 
the  thigh  ;  they  were  smaller  than  the  Cijst  ice  reus  cclhdusn',  the  caudal 
vesicle  was  very  slightly  developed,  and  at  first  sight  they  might  have 
been  mistaken  for  the  Cysticercus  buvis. 

Pseudo-Measles  of  the  Sheep. — Cobbold  found  on  several  occasions, 
in  the  measles  of  Sheep,  an  armed  Cysticercus  smaller  than  that  of  the 
Pig,  the  head  of  which  was  -7  mm.  broad;  it  had  26  hooks,  the  largest 
of  which  was  157  /x.  Cobbold  named  it  the  Cysticercus  ovis,  and  con- 
sidered it  as  the  larva  of  a  Ttenia  of  Man — the  TiCiiia  tenella.  But  the 
investigations  of  Chatiu  have  demonstrated  Cobbold's  error,  and  shown 
that  the  pretended  T.  tcnclla  is  only  a  small-sized  T.  solium.  With 
regard   to  the    Cysticercus    oris,   it  was   the   Cyst,   tenuicollis   slightly 

'  Sappey.     Comp.  Kend.  de  la  Soc.  de  Bidogie,  1860,  p.  176. 
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developed.  On  several  occasions,  Chatin  had  these  living  Cysticerci— 
which  corresponded  as  exactly  as  possible  with  those  of  Cobbold— 
ingested,  and  he  never  saw  the  least  indication  of  the  Ttenia.  Similar 
Cysticerci  given  to  young  Dogs  produced  the  Tania  marqinata.  In 
recent  years,  some  military  surgeons  have  attributed  to  these  Cysticerci 
of  the  Sheep  various  cases  of  ticniasis  observed  in  Algeria,  and  Chatin 
has  shown  that  these  were  the  Tania  solium  or  Tcenia  saginata  on  the 
one  hand,  and,  on  the  other,  the  Cysticercus  temiicollis.^ 

1  Chatin      Biill   de  I'Acad.  de  Medecine  (2),  XVI.,  1886.  p.  242.  -  Idrm.     Mem.  de 
la  Soc.  Nation,  d'Agric.  de  France,  CXXX.,  1866,  p.  191. 


CHAPTER  III. 

TRICHINOSIS. 1 

Definition. — Tridiinosis— or  Trichiniasis— is  a  disease  caused  by  the 
presence  of  the  Trichiua  .S2)iialis  Oweu  in  the  organism  of  various 
animals,  and  particularly  of  Man  and  the  Pig. 

It  is  present  in  two  forms — one,  the  most  important,  is  vmscul,ir 
trichinosifi,  and  is  due  to  the  presence  of  the  larvtc  of  the  Trichinte  in 
the  muscles;  the  other  is  intestinal  tricliiiiosis,  caused  by  the  ingestion 
of  trichinosed  flesh  —  the  larval  Trichimu  acquire  their  adult  and 
sexual  state  in  the  intestine  of  their  host,  couple,  and  throw  off  a 
multitude  of  embryos  which  traverse  the  walls  of  the  digestive  tube,  to 
disperse  themselves  throughout  the  muscular  system. 

Trichina. — The  genus  Trichina  comprises  only  one  well-authenticated 
species — the  Trichina  sjjiralia — a  Nematode  belonging  to  the  family 
Trichotrachelidu3,  or,  according  to  some  helminthologists,  constituting 
that  of  the  Trichinida-. 

In  the  adult  state,  the  Trichimo  are  found  exclusively  in  the  intestine, 
and  are  scarcely  visible  to  the  naked  eye.  Their  body  is  capillary,  and 
gradually  tapers  in  front,  commencing  at  the  middle  of  its  length.  The 
integument  is  smooth,  and  has  no  transverse  strict.  The  mouth  is 
terminal,  small,  orbicular,  and  destitute   of  papilla-. 

The  digestive  tube  comprises  :  (1)  A  buccal  intestine,  or  a-sophagus, 
with  thin  walls  and  a  little  wider  behind  than  in  front,  its  section  being 
triquetral ;  (2)  a  middle  intestine  succeeding  the  other,  with  very 
apparent  nucleated  cells ;  (3)  a  terminal  intestine  or  rectum,  longer, 
narrower,  with  muscular  walls,  dilated  at  its  origin  and  near  its 
termination  in  the  cloaca,  which  is  altogether  terminal,  and  into  which 
opens — in  the  male — the  sexual  apparatus. 

The  male  is  1'4  mm.  to  1-6  mm.  long,  and  40  //.  broad.  With  regard 
to  form,  it  is  distinguished  from  the  female  by  the  presence,  at  the 
posterior  extremity,  of  two  digitiform  appendages  situated  on  each  side 

>  Chatin. — La  Trkhliie  tt  la  Tr'u'hiuost,  Paris,  1883.  —  Plana.  Studio  -niUa  'J'ri-. 
china  Spirale  e  fv/la  TricliinoM.  L:i  Clinica  Veterinaria,  Milan,  1888.  —  Blanche rd. 
Art.  Trie/line.  Diet.  Eiicyclopt'dique  des  ^c.  Medicales  (3),  XVIII.,  1S87,  p.  113. 
For  the  bibliography,  in  addition  to  the  works;  of  Chatin  and  Blanchard  just  mentioned, 
see  D'Arcy  W.  Thompson,  A  Iiiblio(iiap/i>/  of  Protozoa,  Spoiifjes,  tJodtnttrata  and 
Worms,  Cambridge,  1885,  p.  Is'J  :  and  Taschenberg.  JHfi/io'heca  Zoolo'ika,  III.,  1887, 
p.  1114. 
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ot  the  cloaca;  the  latter  is  everted  at  the  luoiiieiit  of  copulatiou,  aud 
plays  the  part  of  a  copulatory  organ.  The  reproductive  system  consists 
of  a  single  testicular  tube,  doubled  once  on  itself,  and  tei minating  in  a 
long  deferent  canal,  which  opens  into  the  cloaca  along  with  the  in- 
testine. 

The  female  measures  3  nun.  to  4  mm.  long,  and  GO  ji.  broad.  It  has 
only  a  single  ovary,  com|)osed  of  a  tube  that  arises  as  a  Ciecum  in  the 
vicinity  of  the  anus,  and  extends  almost  directly  to  the  end  of  the 
anterior  fifth  of  the  body,  where  it  opens  at  the  vulva.  The  caical 
portion  acts  as  an  ovary  ;  then  comes  a  short  constriction — a  kind  of 
oviduct ;  then  a  long,  wide  dilatation,  or  uterus,  wliich  finally  contracts 
into  a  sort  of  vagina  ending  in  the  vulva. 


Fig. 


352.^ — Male    intestinal 
Colin. 


Fig.    Z:>;i.- 


Female    intestinal    Trichina. - 
Colin. 


The  Trichina  is  ovoviviparous  ;  the  fecundated  ova  undergo  complete 
development  in  the  uterus,  and  when  mature  are  20  ji  in  diameter. 
When  hatched,  the  embryos  find  their  way  into  the  vagina,  and  escape 
through  the  vulva ;  they  are  then  90  fi  to  100  /x  long,  by  6  //  in  diameter 
at  their  middle. 

[  jln  the  larval  state,  the  Trichimc  are  found  in  cysts  among  the 
primary  fasciculi  of  the  muscles,  in  the  intermuscular  connective  tissue, 
and  exceptionally  in  adipose  tissue  and  the  intestinal  walls.  They  are 
coiled  up  in  a  spiral  or  S  form,  according  to  whether  they  are  examined 
in  nmscles  still  warm  or  quite  cold,  and  measure  -8  mm.  to  1  nun.  long, 
by  40  fi  thick.  Their  body  is  capillary,  tapering  at  both  ends,  and  par- 
ticularly so  in  front.  The  digestive  tube  is  somewhat  the  same  as  in 
adults.  The  genital  apparatus  is  rudimentary,  and  re})resented  by  a 
kind  of  sac  situated  in  the  posterior  third  of  the  body. 

History. — The  first  time  the  muscular  Trichina  was  observed  for 
certain  was  in  1828,  when  Peacock  deposited  in  Guy's  Hospital, 
London,  where  it  is  still  to  be  seen,  a  fragment  of  muscle  containing 
cysts  of  calcified  Trichinui.  In  1832,  Hilton— demonstrator  of  anatomy 
in  the  saiiie  hospital-  found  in  the  muscles  of  a  Man  70  years  old,  and 
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Fig.  ■3")4.— Digestive  and  Sexual  Apparatus 
of  the  male  Trichina.  —Colin. 
ib,  buccal  intestine  or  <esophagus  ;  im, 
middle  intestine  ;  (7,  terminal  intestine  or 
rectum  ;  t,  testicle  ;  rd,  deferent  canal  ; 
cl,  cloaca  ;  p,  copulatory  appendages. 
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Fig.  O:"."..  — Diu'e^tive  and  Sexual  Appa- 
ratus  of  the  female  Trichina.— Colin. 
lb,  buccal  intestine  or  ojsophagus  ;  im, 
middle  intestine  ;  it,  terminal  intestine  or 
rectnn.  ;  o,  ovary ;  do,  oviduct;  w,  uterine 
dilatation  ;  va,  vagina  ;  cm,  vulva. 
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who  had  dierl  of  a  cancerous  affoction,  several  ovoid  bodies  about  one 
inilliinetre  long,  situated  between  the  muscular  fibres,  aud  parallel  to 
them.  Tiiese  bodie^s  were  regarded  by  Hilton  as  small  Cysticerci,  but 
were  probably  Trichina'  cysts. 

In  1H3'),  Wormald — demonstrator  of  anatomy  in  St.  J^artholomew's 
Hospital — ren)arked  that  the  umscles  in  certain  cadavers  were  studded 
with  small  white  spots.  James  Paget  soon  after  made  a  similar  obser- 
vation, and  noticed  that  these  productions  contained  Nematodes  coiled 
up  on  themselves.  H.  Owen  having  examined  the  specimens  collected 
by  Wormald  and  Paget,  also  recognised  the  presence  of  helminths ;  he 
studied  their  organization,  and  gave  them  their  definitive  name  of 
Trichina  spiralis. 

For  nearly  twenty  five  years  the  knowledge  pertaining  to  this  subject 
remained  almost  stationary.  In  1859,  inspired  by  the  alarm  caused 
by  the  frequency  of  trichinosis  in  Germany,  Yirchow  gave  a  Dog  some 
portions  of  human  nmscle  invaded  by  Trichina^,  and  in  three  and  a  half 
days  afterwards  he  found  in  its  small  intestine  worms  similar  to  the 
Trichina",  but  larger  and  oviferous.  These  he  considered  adult  TrichiniE, 
and  concluded  tiiat  the  muscle  Trichina  achieves  its  development  in  the 
intestine  of  the  Carnivora. 

Some  months  after,  Leuckartmade  the  same  experiment  on  a  Pig,  but 
the  presence  of  a  great  number  of  Trichocephales — Trichoccphalus 
creHcUus — in  the  intestine  brought  the  learned  observer  to  an  erroneous 
conclusion,  as  he  mistook  these  worms  for  adult  Trichina3,  and  de- 
scribed them  as  such.  Fortunately,  however,  in  the  early  days  of  the 
following  year,  Professor  Zenker  of  Dresden,  in  making  an  autopsy  of 
a  young  woman  who  had  died  from  a  disease,  the  symptoms  of  which 
led  to  the  supposition  that  it  was  typhoid  fever,  found  quantities  of 
Trichinae — encysted  or  free — in  her  muscles;  there  were  none  of  the 
classical  lesions  of  typhoid  fever,  and — what  was  a  most  important 
detail — the  intestinal  mucus  contained  a  great  number  of  worms  similar 
to  the  Trichinae,  but  provided  with  completely  developed  genital  organs. 
Zenker  made  inquiry  into  the  history  of  the  case,  and  learned  that 
some  days  before  she  became  ill  this  young  woman  had  eaten  some  raw 
pork,  the  consum])tion  of  which  had  been  followed  by  morbid  accidents 
in  other  people.  The  flesh  of  the  Pig,  which  had  been  salted,  was 
found  to  be  infested  with  Trichina'  similar  to  those  in  the  human 
muscles.  A  portion  of  this  flesh  was  introduced  into  the  food  of  several 
mammals,  and  in  each  of  them  trichinosis  was  distinctly  developed. 
Portions  of  the  muscles  of  the  young  woman  were  sent  by  Zenker  to 
Virchow,  Leuckart,  and  Luschka,  and  these  served  for  new  investiga- 
tions, which  elucidated  a  great  number  of  questions  relative  to  the 
history  of  the  Trichina.  The  important  share  Zenker  took  in  the 
whole  of  these  discoveries,  explains  why  it  was  proposed  by  Pietra- 
Santa  to  give  the  name  of  Zoil.rr's  discaso.  to  trichinosis  ;  but  tlie 
proposal  was  not  adopted. 

It  is  well  to  recall  these  facts  to  mind,  as,  if  they  had  been 
understood,  thej'^  would  have  greatly  advanced  the  solution  of  the 
whole  subject.  In  18-i7,  Leidy  discovered  the  Trichina  in  Pigs  in 
America.  In  1850,  Herbst.  of  Gottingen,  fed  three  dogs,  six  weeks 
old,  with  the  flesh  of  a  Badger  infested  with  Trichina^  and  when  they 
were  killed  some  months  afterwards,  their  muscles  were  discovered  to 
be  invaded  by  encysted  Trichinie. 

I3ut  it  is  only  since  Zenker's  researches  that  the  evolutive  cycle  of 
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the  Trichina  has  been  exactly  known  ;  as  it  has  from  that  time  been 
the  object  of  continual  study  with  regard  to  its  anatomy,  biology, 
geographical  distribution,  pathogenic  action,  and  the  sanitary  police 
measures  necessary  for  dealing  with  it.  Among  these  researches  must 
be  mentioned  those  of  Virchow,  Leuckart,  Friederich,  Bohler  and 
Konigsdorffer,  Delpech,  Colin,  Chatin,  etc. 

Habitat,  Location,  Migrations.— The  adult  Trichinae  are  only 
found  in  the  intestines,  and  especially  the  small  intestine,  of  Mammals 
and  Birds  which  have  recently  eaten  trichinous  flesh.  The  Mammals 
in  which  muscular  Trichinosis  has  been  seen,  either  by  experiment  or 
observation,  and  which  are  consequently  liable  to  intestinal  trichinosis, 
are:  Man,  Pig,  Wild  Boar,  Eat,  Norway  Rat,  Mouse,  Hamster, 
Guinea-pig,  Eabbit,  Hippopotamus,  Calf,  Lamb,  Horse,  Dog,  Fox,  Cat, 
Marten,  Stoat,  Badger,  Racoon,  Bear,  Mole,  and  Hedgehog.  Trichinai 
have  been  developed,  experimentally,  in  the  intestines  of  several 
Birds,  and  especially  in  the  Gallime  and  Passeres  ;  but  Birds  are  not 
favourable  subjects  for  the  encystment  of  the  larval  Trichina?.  In  the 
cold-blooded  Vertebrates,  the  Trichina  cysts  pass  through  the  digestive 
canal  without  undergoing  any  change  ;  and  the  Invertebrates  are  also 
unsuitable  hosts  for  the  Trichina.  In  the  larvae  deposited  by  Flies 
on  trichinous  flesh,  the  worms  certainly  penetrate  to  the  digestive 
canal,  but  they  do  not  develop  there  (Probstmayer,  Ziirn,  Leuckart). 
Chatin  has,  however,  found  that  sometimes  in  Crayfish,  fed  with 
infested  flesh,  the  worms  had  reached  a  somewhat  advanced  phase  of 
development  in  the  intestines,  but  the  ovary  had  never  attained  to 
the  formation  of  ovules,  nor  the  testicular  tube  to  that  of  spermatozoa. 

When  trichinous  flesh  has  been  ingested  by  one  of  the  Mammalia  or 
Birds  above-mentioned,  the  cysts  enveloping  the  muscle  TrichiiijE  are 
dissolved  by  the  gastric  juice  in  about  eighteen  to  twenty  hours,  and 
the  worms  are  set  free.  On  the  second,  third,  or  fourth  day — rarely  the 
fifth — these  larvae  have  undergone  transformations  which  bring  them  to 
the  adult  form.  In  order  to  observe  theui,  the  intestinal  matters  are 
examined  drop  by  drop,  under  a  magnifying  power  of  150  diameters. 
The  males  are  generally  in  smaller  proportion  than  the  females. 
Copulation  takes  place,  and  frequently  on  the  third  day  after  infesta- 
tion the  ovary  already  shows  ova  in  process  of  segmentation.  Ovula- 
tion commences  towards  the  sixth  or  seventh  day,  and  it  is  then  that 
the  first  symptoms  of  intestinal  trichinosis  are  remarked.  The  females 
live  longer  than  the  males,  the  average  duration  of  their  existence 
being  five  or  six  weeks  ;  though  during  the  epidemic  of  trichinosis  at 
Hedersleben  in  I860,  Kraatz  and  Cohnheim  found  living  Trichinae  in  the 
intestines  at  the  twelfth  week  ;  but  this  long  duration  is  exceptional. 
Ovulation  is  particularly  active  during  the  first  week  of  adult  life  ;  it 
begins  to  abate  after  this,  and  only  occurs  periodically  (Cohnheim).  It 
is  difficult  to  estimate  the  number  of  embryos  a  single  female  will  bring 
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forth,  fjach  may  contain  at  one  time  as  many  as  1,200,  and  the  total 
derived  from  one  individual  may  amount  to  10,000  or  15,000;  the 
produce  of  250  gramn^es  of  trichinous  flesh  may  extend  to  hundreds  of 
thousands.  The  search  for  these  embryos  in  the  intestinal  matters  is 
made  by  means  of  a  magnifying  power  of  200  or  300  diameters. 

The  embryos,  deposited  in  crowds  in  the  intestines,  only  become 
developed  after  migrating  into  the  striped  muscles  and  connective  tissue 
in  every  part  of  the  body.  Their  tenuity  allows  them  to  pass  through  the 
intestinal  wall,  and  seek  their  distant  location  either  by  creeping  in  the 
connective  tissue,  or  in  utilizing  the  blood  or  lymph  streams,  though  this 
is  hypothetical ;  but  it  is  probable  that  the  three  modes  of  access  are 
made  available.  The  part  the  blood  current  plays  will  explain  the  rapidity 
with  which  the  embryos  arrive  in  parts  very  remote  fi'om  the  intestines, 
and  there  is  reason  to  believe  that  the  Trichinie  met  with  in  the 
lymphatic  glands  have  been  brought  there  by  the  lymphatic  vessels  ; 
while  the  embryos  which  are  found  in  a  free  state  in  the  peritoneal, 
pleural,  and  pericardial  cavities  towards  the  eighth  day,  have  probably 
got  there  by  intra-tissular  burrowing.  The  duration  of  these  migra- 
tions external  to  the  intestines  is  about  eight  to  ten  days. 

Trichinous  infestation  is  very  easy  with  the  Eat,  Pig,  and  Man ;  it  is 
still  more  easy  with  Mice,  the  Guinea-pig,  and  Babbit ;  less  constant 
with  the  Cat,  and  very  irregular  with  the  Dog,  Horse,  Ox,  and  other 
Mammals,  in  which  it  can  scarcely  be  effected  except  when  they  are 
young.  Perroncito  has,  however,  observed  it  in  an  Italian  dog,  and 
Csokov  has  succeeded  in  producing  it  experimentally  in  an  eight  years 
old  Horse.' 

The  larval  and  encysted  Trichina;  have  never  been  observed  in  Birds; 
the  muscle  Trichina-  they  ingest  acquire  complete  development  in  their 
intestines,  but  the  embryos  these  bring  forth  are  expelled  with  the 
faeces,  and  do  not  seem  to  have  the  power  to  pierce  the  intestinal  walls 
— a  fact  brought  to  notice  some  time  ago  by  Cohn.-'  It  has  been 
mentioned  (p.  375)  that  other  Nematodes  encysted  in  the  walls  of  the 
stomach  and  intestines  of  the  Fowl,  have  been  mistaken  for  Trichime. 
It  would  seem  that  the  immunity  of  Birds  is  partly  owing  to  their 
having  so  little  intra-muscular  connective  tissue,  and  partly — and  more 
especially — to  the  thickness  and  resistance  of  the  epithelial  lining  of 
their  digestive  canal. 

We  have  already  spoken  of  the  immunity  Keptiles  and  Batrachians 
enjoy.  Experiments  made  at  first  by  Goujon  and  Legros,^  show  that 
this  is  solely  due  to  the  variable  temperature  of  their  body.  If  Sala- 
manders are  kept  at  an  artificial  temperature  of  about  30"  (C),  muscular 
infestation    occurs ;    but   as   soon   as   this   experimental  condition    is 

1  Perroncito.  Aiinali  della  K.  Accad.  di  Agric.  di  Torino,  1877.  —  Csokor.  AUgeni. 
Wien.  Medic.  Zeitung,  1S84. 

-  Colin.     Bull,  de  la  Soc.  Ceiitr.  de  Med.  Veterinaire,  1866,  p.  256. 

^  Goujon.     Experiences  swr  la  Trichina  Spiralis  Ov)en.     These  de  Pari?,  1866. 
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removed,   encystment  ceases,   and  the  parasites  soon  perish — all  the 
more  rapidly  as  the  season  is  cold. 

Muscular  trichinosis  has  never  been  observed  in  Fishes,  but  the 
Trichinas  may  develop  in  their  intestines.  Cohn  assured  himself,  in 
1866,  that  the  excreta  of  Fish  fed  on  trichinous  flesh  was  charged 
with  Trichinai,  and  caused  trichinosis  in  the  Eat,  Rabbit,  and  Guinea- 
pig.^  Perhaps  this  infestation  was  owing  to  the  parasite-cvsts  having 
passed  intact  through  the  digestive  canal  of  the  Fish. 

It   has   been   stated   that  all  attempts  at  trichinous  infestation  of 
invertebrates  have  been  negative  in  their 
results  ;  and  there  is  nothing  to  show  that 
spontaneous  infestation  is  possible. 

The  parasitic  Nematodes  of  certain 
vegetables,  which  have  been  sometimes  sup- 
posed to  be  Trichinae,  are  entirely  different. 


The  larval  Trichinae  are  chiefly  met  with 
in  the  muscles  of  animal  life — even  in  the 
midst  of  the  primary  fasciculi  (Virchow, 
(xerlach,  Grancher,  Leuckart,  Plana),  some- 
times in  the  interfascicular  connective 
tissue,  or  in  the  adipose  septa  of  the 
connective  tissue  (perimysium)  interposed 
between  the  secondary  fasciculi  (Colin, 
Chatin).  The  investigations  of  Chatin, 
confirmed  by  several  observers,  have  de- 
monstrated that  they  may  also  be  found  in 
the  fat  (lard),  and  in  the  cellular  and 
muscular  tunics  of  the  intestines  of  the  Pig  ; 
in  these  they  have  the  same  characters 
and  the  same  latent  existence,  or  they 
may  preserve  their  embryonic  form. 

When  it  first  arrives  at  its  definitive  resting-place — which,  according 
to  Plana,  may  be  on  the  sixth  day  after  ingestion — the  larval  Trichina 
is  curved  up  into  a  kind  of  loop,  then  it  assumes  the  figure  3  shape, 
and  at  last  coils  itself  up  into  a  wide  spiral — an  appearance  that  it 
generally  maintains  during  all  this  stage.  Its  contact  and  movements 
set  up  an  amount  of  irritation  in  the  elements  of  the  surrounding 
tissues  that  ends  in  the  formation  of  a  cyst. 

The  fibres  of  the  interfascicular  connective  tissue,  in  the  midst  of 
which  the  Nematode  sometimes  establishes  itself,  become  hyper- 
trophied  and  produce  embryonic  cells,  which  are  irregular  and  sub- 
spheroidal,  nucleated  or  non-nucleated,  and  multiply  rapidly ;  at 
first,  very  fine  proteic  granules  can  also  be  distinguished,  then  other 


ii;.  35d. — Tiichinai  encystsd 
in  muscular  tissue.  The  cyst 
on  the  right  contains  t\vi» 
Trichinte.  —Colin. 


1  Colin.     Bull,  de  I'Acad.  de  Medecine  (2),  IX.,  1881,  p.  248. 
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granules  of  glycogecic  matter.  Soon  after,  the  ueoformation  becomes 
indurated  externally,  the  elements  composing  this  soon  constituting  a 
parietal  layer,  which  is  at  first  very  thin,  but  is  not  long  in  growing  to 
a  considerable  thickness.  In  this  case,  the  myolemma  does  not  appear 
to  take  any  part  in  the  formation  of  the  cyst.  But  under  the  influence 
of  the  inflammatory  process  induced  by  the  presence  of  the  worm,  new 
vessels  are  formed ;  the  connective  tissue — which  has  become  greatly 
altei-ed — may  completely  disappear,  and  the  cyst  then  comes  in  contact 
with  the  primary  muscular  fasciculi,  the 
myolemma  of  which  appears  to  form  an 
integral  part  of  its  wall.  The  contractile 
substance  of  the  adjacent  fasciculi  under- 
goes granular  or  granulo-adipose  degene- 
ration, and  there  appear  indications  of 
proliferation  in  the  nuclei  subjacent  to 
the  myolemma;  then  arise  embryonic  cells, 
Fig.  3o7.— Free  larval  Trichina,  which  Sometimes  Strengthen  the  cystic 
— C'^J'"-  tissue,  or  become  new   primary  fasciculi. 

In    the    latter    case,  if    the    irritation   is 
slight,  there  is  real  muscular  regeneration  (Chatin). 

In  the  majority  of  instances,  the  Trichina  passes  through  the  softened 
myolemma — transforming  it  into  a  cellular  sheath — as  far  as  the  primi- 
tive fibre,  upon  which  it  subsists.  The  myolemma  is  charged  with 
cells,  which  accumulate  at  a  point  of  the  fibre,  and  assume  the  appear- 
ance of  a  fusiform  cylinder ;  the  muscular  fibre  loses  its  colour  and 
striation,  and  in  contact  with  picrocarmine  absorbs  the  picric  acid  by 
preference,  while  the  healthy  fibres  are  rose-tinted.  The  external 
membrane  of  the  cyst  is  formed  at  the  expense  of  the  outermost  layer 
of  cells  that  infiltrate  the  myolemma  ;  at  first  very  thin  and  fasciculated, 
it  becomes  thickened,  homogeneous  and  transparent,  and  its  deeper 
layers  are  united  at  the  two  poles,  by  which  the  ends  of  the  cyst  are 
separated  from  the  muscular  fibre.  Sometimes  the  latter  is  altered 
throughout  its  entire  length,  is  imprisoned  in  a  sheath  of  cells,  and  is 
gradually  atrophied  ;  at  other  times,  at  some  millimetres  above  and 
below  the  cyst,  it  resumes  its  striation  and  physiological  properties, 
and  the  myolemma  surrounding  it  is  directly  continuous  with  the  most 
external  layer  of  the  cystic  membrane.  In  the  immediate  vicinity  of  a 
cyst,  the  muscular  fasciculi  not  required  by  the  Trichina  are  crowded 
and  deformed  by  compression  ;  but  they  retain  their  striation,  and. 
show  no  traces  of  waxy  or  granular  degeneration  {Grancher).i 

In  general,  the  trichinous  cyst  is  ovoid,  and  more  or  less  drawn  out 

at  both  of  its  poles  or  at  only  one,  which  is  blunt,  and  gives  the  cyst  the 

appearance  of  a  lemon.     Its  larger  axis  is  parallel  with  the  muscular 

fibres.     The  two  prolongations  may  be  absent,  and  the  cyst  is  then 

1  Grancher.     Bull,  de  I'Acad.  de  M^decine  (2),  XIII.,  1884.  p.  34. 
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spherical.  Its  average  length  is  --lO  mm.,  and  breadth  -25  mm.,  but 
in  consequence,  more  especially,  of  variations  in  the  thickness  of  its 
wall,  its  length  may  vary  between  '30  mm.  and  "80  mm.,  and  its 
breadth  between  -20  mm.  and  '4:0  mm.  Sometimes  two  or  three 
similar  cysts  join  by  their  corresponding  ends,  and  so  give  rise  to  a 
moniliform  cavity,  the  dilatations  of  which  are  occupied  by  the 
TrichintE.  Most  frequently  each  unilocular  cyst  only  contains  one 
worm  ;  but  it  is  not  rare  to  find  2,  3,  4,  o  and  6,  or  even  7  Trichinae  in 
one  and  the  same  cyst,  whether  this  be  unilocular  or  plurilocula 
(Chatin)  ;  this  is  in  accordance  with  the  inflammatory  process  pre- 
siding at  the  formation  of  the  cyst  in  the  perimysium. 

In  the  definitively  constituted  cyst,  the  Trichina 
condition  at  first ;  but  soon  regressive  changes  may 
be  observed.  To  the  proteic  and  glycogenic  cor- 
puscles are  added  pigment  granules,  which  are 
first  yellow,  then  brown,  and  more  or  less  numerous 
— they  may  be  in  such  quantity  that  the  whole 
cyst  appears  as  a  reddish-brown  spot,  while  the 
helminth  is  dried  and  shrivelled,  sometimes  even 
broken  up  (Chatin). 

The  tissue  of  the  cyst  is  capable  of  undergoing 
two  other  kinds  of  degeneration,  more  or  less  im- 
portant— fatty  and  calcareous.  The  first  is  mani- 
fested by  the  appearance  of  small  fat  granules  in 
the  interior  of  the  cyst  cells ;  these  granules  rapidly 
increase  in  number,  and  may — though  they  rarely 
do — completely  fill  the  cell.  Soon  this  fat  is  set 
free,  and  invades  the  whole  of  the  cyst.  Cal- 
careous degeneration  follows.  All  nutrition  has  fk;.  358. —Very  old 
disappeared  from  the  cyst-tissue,  and  carbonate  trichinouscystgreatly 
and  phosphate  of  lime — inrelatively  variable  propor- 
tions— is  grouped  in  small  granular  globules,  forming  concentric  layers 
that  become  multiplied  and  render  the  cyst  opaque.  This  deposition 
occurs  in  the  cyst -membrane  and  in  the  tissues  of  the  Trichina, 
each  of  which  loses  all  organization,  and  appears  only  as  a  whitish 
mass.  These  modifications  require  a  long  time  for  their  accomplish- 
ment, and  are  not  often  seen  in  Pigs,  which  are  most  frequently  killed 
for  food  soon  after  the  commencement  of  the  malady.  In  general, 
calcification  does  not  begin  before  the  seventh  month,  and  it  is  com- 
pleted in  about  fifteen  to  eighteen  months — though  Dammanu  has 
found  it  very  slight  more  than  eleven  years  after  infestation,  and  has 
noted  that  the  Trichinie  were  yet  alive,  and  could  give  rise  to  experi- 
mental trichinosis.  A  similar  observation  has  been  made  in  Man,  with 
regard  to  Trichinae  more  than  thirteen  years  old  (Tiingel,  Virchow), 
nineteen   years  (Kolliker,  Middeldorpf),   and  even    twenty-four   years 

10-2 
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(Klopseh).  But  it  has  not  been  demonstrated  that  new  infestations  did 
not  take  place  between  the  first  one  and  the  period  of  observation. 

Piana  has  recognised  bacteria  in  trichinous  muscles,  which  he 
thought  had  been  carried  into  the  intestines  by  the  embryos  in  their 
migrations. ^ 

Pigmentary,  fatty  and  calcareous  degenerations  are  sometimes  met 
with  in  the  infested  muscles. 

The  presence  of  the  cyst,  after  a  certain  time,  usually  leads  to  the 
formation  of  abundant  adipose  deposits,  which  begin  to  appear  at  one 
of  the  poles,  and  finish  by  enveloping  all  the  new  formation.  They 
result,  primarily,  from  the  fatty  degeneration  of  the  excess  of  embryonic 
cells  formed  under  inflammatory  influence.  When  the  mass  of  fat  has 
enveloped  all  the  cyst,  this  and  the  Nematode  usually  undergo  great 
alterations. 

Generally,  when  the  Trichina  is  arrested  in  adipose  masses — the 
cells  of  which  have  little  protoplasm — the  cyst  formation  is  only  traced 
out  by  a  granulo-fatty  cluster,  in  which  the  worm  remains  in  an  embry- 
onic state  and  soon  perishes ;  though  it  may  happen  that  embryonic 
cells  appear  and  constitute  a  normal  cyst. 

Symptoms. — Trichinosis  being  very  much  more  frequent  in  the  Pig 
than  in  any  of  the  other  domesticated  animals,  it  is  to  this  creature 
that  the  symptomatology — which  has  been  more  particularly  established 
by  experimentation — will  apply. 

Symptoms  are  only  exhibited  when  the  quantity  of  Trichinae  ingested 
is  considerable ;  and  in  the  majority  of  cases  they  escape  observation. 
Those  which  are  noted  evidently  vary  with  the  degree  of  infestation. 

The  first  troubles  are  those  relating  to  intestinal  trichinosis,  and  they 
appear  from  the  third  to  the  tenth  day  after  ingestion  of  the  infested 
flesh.  They  consist  of  more  or  less  complete  inappetence,  thirst,  grind- 
ing of  the  teeth,  dulness  and  fever ;  the  head  is  depressed,  the  con- 
junctivae infiltrated,  and  the  eye  has  a  peculiar  glassy  appearance ;  the 
back  is  arched,  abdomen  retracted  and  painful  on  pressure,  and  the 
tail  flaccid  and  uncurled  ;  diarrhoea  supervenes,  and  persists  for  a  long 
time.  There  is  nothing  characteristic  in  these  symptoms,  as  they  are 
merely  those  of  enteritis  or  peritonitis ;  they  continue  for  about  a 
month. 

From  the  eighth  to  the  fifteenth  day,  the  symptoms  of  muscular 
trichinosis  commence ;  they  are  due  to  dissemination  of  the  worms.  The 
appetite  gradually  returns,  but  the  limbs  are  stiff,  the  movements — 
especially  of  the  hind  quarters — are  halting  and  uncertain,  and  there  is 
an  appearance  of  paraplegia.  The  articulations  and  muscular  masses 
are  painful ;  the  Pig  lies  extended  on  its  side ;  sometimes  it  suffers  so 
much  that  it  cries  out ;  mastication  and  deglutition  are  difficult ;  the 
voice  is  husky  ;  and  alvine  dejections  are  passed  involuntarily.  Finally, 
'  Piana.     La  Veterinaria,  II.,  1881. 
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according  to  EoU,  pruritus  may  be  developed  in  various  parts  of  the 
body,  if  the  Trichinae  have  invaded  the  panniculus  muscle  abundantly. 
In  the  later  stages  of  the  malady,  oedema  appears  at  different  parts 
of  the  body,  and  is  usually  the  precursor  of  death. 

But  the  symptoms  only  attain  this  gravity  when  the  infestation  is 
extraordinary.  Nearly  always  the  Pigs  gradually  recover ;  they  remain 
lazy  in  consequence  of  the  alterations  in  the  muscular  fibres,  but  the 
appetite  becomes  normal,  and  the  animals  may  fatten  to  an  extreme 
degree. 

It  results  from  this  description  that  the  diagnosis  of  trichinosis  is 
usually  impossible,  as  the  symptoms  are  equivocal  or  scarcely  appre- 
ciable. However,  if  there  is  any  doubt,  much  assistance  may  be  derived 
from  harpoonage,  and  for  this  purpose  Duchenne's  histological  punch  is 
used.  This  is  a  fine  trocar  about  two  millimetres  in  diameter,  the 
cannula  of  which  carries — a  little  behind  the  point — a  notch  with  sharp 
borders  ;  the  central  stem  is  cylindrical ;  it  is  pushed  in  such  a  way  as 
to  temporarily  suppress  the  notch.  In  this  state  it  is  inserted  into 
a  mass  of  muscle  known  to  be  most  probably  infested  ;  the  stem  is 
withdrawn  about  a  centimetre,  and  in  withdrawing  the  instrument 
there  is  found  a  fragment  of  flesh  in  the  notch  of  the  cannula,  the 
microscopical  examination  of  which  should  settle  the  diagnosis. 
Middledorpfs  trocar  has  its  notch  on  the  stalk,  a  little  behind  its  point; 
this  notch  being  concealed,  the  trocar  is  pushed  into  the  muscle,  the 
stem  is  pushed  through  about  a  centimetre,  then  drawn  back,  when  it 
carries  with  it  a  small  piece  of  muscle. 

But  harpoonage  of  the  Pig  is  difficult,  owing  to  the  thick  layer  of  fat 
between  the  skin  and  the  muscles. 

Pathological  Anatomy. — When  the  animals  die  or  are  killed  during 
the  period  of  intestinal  trichinosis,  there  are  observed  at  their  autopsy 
lesions  more  or  less  marked,  of  acute  enteritis  and  peritonitis.  A 
microscopical  examination  of  the  fluids  from  the  intestines  reveals  the 
presence  of  adult  or  embryonic  Trichinae. 

At  a  later  period,  when  the  trichinosis  has  become  exclusively 
muscular,  the  lesions  consist  merely  of  cysts  having  the  characters 
already  indicated,  their  dimensions  rendering  them  visible  to  the  naked 
eye.  But  when  the  affection  is  chronic,  and  calcification  is  complete 
and  extensive,  there  will  be  seen  in  the  muscles — by  the  naked  eye  or 
pocket  lens — very  minute  white  points  formed  by  the  calcified  cysts  ; 
these,  on  being  treated  with  a  two  to  five  per  cent,  solution  of  hydro- 
chloric acid,  have  the  lime  salts  dissolved,  and  the  Trichinae  are 
rendered  apparent  in  their  interior.  These  white  points  cannot  be  seen 
in  lard  or  in  the  intermuscular  connective  tissue,  where,  nevertheless 
— according  to  Chatin — the  Trichina;  may  be  found.  A  microscopical 
examination  is  therefore  necessary. 

It  ought  to  be  made  at  those  parts  where  the  Trichina?  are  oftenest 
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met  with,  as  will  be  mentioned  hereafter.  A  small  piece  of  muscle  is 
cut  off  parallel  to  the  direction  of  the  fibres,  by  means  of  curved  scissors. 
After  steeping  it  in  water,  it  is  placed  on  the  object  glass  and  covered 
by  the  cover-glass,  which  is  firmly  pressed  upon  it.  The  preparation  is 
sufJiciently  transpai'ent  to  show  the  trichinous  cysts  by  a  magnifying 
power  of  100  to  150  diameters.  It  is  better,  however,  first  to  tease 
out  the  fibres  under  water  by  means  of  needles,  and  then  examine  the 
preparation  in  a  -75  per  cent,  solution  of  common  salt,  or — which  is 
preferable — a  -1  to  -5  per  cent,  dilution  of  acetic  acid. 

Tikhomiroflf  has  described  a  method  of  disassociating  the  muscular 
fibres,  in  order  to  facilitate  the  search  for  Trichinaj.  The  suspected 
flesh  is  cut  into  small  fragments,  which  are  digested  for  half  au  hour 
in  a  mixture  of  nitric  acid — 1  parts,  and  chlorate  of  potass — 1  part. 
They  are  then  put  into  a  glass  filled  with  distilled  water,  and  well 
shaken.  '  The  muscle  then  breaks  up  into  very  fine  fibrillie,  some  of 
which  readily  show— even  to  the  naked  eye — fusiform  enlargements  in 
their  length,  w^hich,  as  a  microscopical  inspection  will  show,  are  the 
encysted  Trichinae. '^ 

The  Trichinae  ought  to  be  sought  for  towards  the  extremities  of  the 
muscles  ;  they  are,  in  fact,  more  abundant  near  the  ligamentous  or  bony 
insertions,  where  they  appear  to  be  arrested  in  their  migrations. 

Kiihn's^  investigations  show  that,  generally,  the  muscles  may  be 
classed — with  regard  to  the  frequency  of  infestation — in  the  following 
decreasing  order  :  the  diaphragm,  and  especially  its  pillars ;  the  muscles 
of  the  shoulder ;  the  psoas  muscles ;  the  muscles  of  the  larynx  ;  and 
those  of  the  internal  crural  region,  neck,  tongue,  cheeks,  eye,  abdomen, 
flexors  of  the  thigh,  neck,  intercostals,  and  back.  Miiller  asserts  that 
the  coccygeal  muscles  are  ordinarily  the  most  infested.  Ziiru  has 
several  times  found  Trichinae  in  the  heart. 

The  quantity  of  parasitic  cysts  one  individual  may  carry  is  capable 
of  attaining  an  extraordinary  high  figure.  In  a  gramme  of  muscle, 
Leuckart  has  counted  between  12,000  and  15,000,  which  would  raise 
the  total  number  to  30  or  40  millions.  Cohn's^  estimate  was 
5  millions,  in  a  case  of  serious  invasion  ;  and  Fiedler  reckoned  the 
number  of  those  found  in  the  body  of  the  young  woman  examined  by 
Zenker  at  91  millions.  Cobbold,  in  one  case,  carried  it  as  high  as 
100  millions.  These  large  numbers — though  only  approximate — afford 
an  idea  of  the  great  intensity  this  infestation  may  reach. 

The   Trichinae  should  not  be  confounded  with  rolled-up  muscular 

nerve   or  tendinous  fibres,  nor  yet  with  other  parasites — Distomes  or 

Sarcocysts — that  may  be  found  in  muscles.     It  is  also  well  to  be  warned 

of  the  presence,  in  the  muscles  of  the  Pig,  of  a  Fungus  belonging  to  the 

Schizomycetes,   and  closely  related  in  its  various  characters    to   the 

Actinomyces  bovis,  which  is  so  frequent  in  many  organs  of  the  Ox,  and 

especially  in  the  maxillary  bones. 

'  Tikhoiniroff,  quoted   by  Bjuley  and   \oc;ird.      Memoir   In   au  Congr^s  National 
d'Hygiene  .le  Paris,  1878. 

-   Kiihn.      Mittheil.  des  Landwirthsch.   Institutes  dwr  Univ.  Halle,  1865, 
^  Colin.     C  )tnp.  Rend,  de  I'Acad.  des  Sciences,  LX.,  1868,  p.  1127. 
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In  1865,  Virchow  found  in  the  heart  of  a  Pig  calcareous  tubercles,  much 
resembling  calcified  Trichime,  but  differing  from  them  in  their  situation, 
their  much  larger  size,  their  greater  consistency,  and  their  less  elon- 
gated, even  rounder,  form  at  times.  In  1884,  Duncker  discovered 
these  tubercles  in  the  muscles  of  the  Pig,  and  as  they  were  of  different 
ages,  he  recognised  their  mycosic  nature,  classing  them  with  the 
Actiiiomijces,  under  the  name  of  Actinoini/ces  muscitloruui  suis.  This 
opinion  was  ratified  by  Virchow,  Israel,  Schiitz,  Ziirn,  Plaut,  ebc.^ 

Actinomycosic  fiesh  is  soft  and  wet,  particularly  when  cold.  At  the 
invaded  points  it  has  a  grayish-yellow  tint  six  to  twelve  hours  after 
slaughter,  and  when  there  is  calcification  the  parasites  can  be  recog- 
nised as  yellowish-white  points.  With  a  magnifying  power  of  40  to  50 
diameters,  there  may  be  observed  among  the  normal  muscular  fibres 
others  more  or  less  altered— irregularly  broken-up,  undulated,  retracted 
at  some  points,  and  dilated  at  others,  which  have  partly  lost  their 
striation,  and  are  darker  tinted,  being  gray  or  brown.  At  the  interrup- 
tions are  observed,  in  irregular  spaces,  dark  and  round  or  oval  corpuscles, 
well  defined,  their  diameter  being  equal  to,  or  even  greater  than  that 
of  the  primitive  fasciculus. 

Magnified  300  diameters,  the  dark  parts  of  the  fasciculi  are  seen  to 
be  invaded  by  fat  globules  and  corpuscles — kind  of  micrococci — among 
which  are  found  numerous  claviform  filaments.  Between  the  fragments 
of  the  fasciculi  are  the  Actinomycetes,  arranged  in  radiating  and  more 
or  less  regular  tufts,  enveloped  in  a  thicker  sarcolemraa  and  granular 
cells.  In  preparations  stained  with  carmine,  the  outline  is  move  dis- 
tinct than  with  the  Fungus.  The  Acfiiiouii/ces  iiiuscidoruiii  is  chiefly 
formed  of  scarcely  visible  filaments,  some  of  which  are  expanded  at  their 
periphery,  and  intermixed  with  numerous  spores. 

Calcification  commences  either  in  the  centre  or  at  the  periphery. 
In  the  first  case  the  centre  is  completely  obscured  and  surrounded,  as 
with  a  fine  crown  of  rays,  by  the  ends  of  the  conidia.  So  long  as  cal- 
cification is  not  complete,  the  lime  salts  may  bs  dissolved  out  with 
acids,  and  the  central  mycelium  rendered  apparent;  but  when  it  is 
total  this  means  will  not  succeed,  the  Fungus  haying,  no  doubt,  under- 
gone regressive  metamorphosis. 

These  parasites  offer  a  strong  resistance  to  external  agencies.  Slight 
boiling  in  a  solution  of  potass  or  dilute  acetic  acid  does  not  alter 
them,  but,  on  the  contrary,  makes  them  more  distinct ;  while  they 
preserve  their  form  in  salted  flesh,  and  in  a  concentrated  solution  of 
salt. 

The  Actinomycetes  are  most  frequent  in  the  pillars  of  the  diaphragm 
and  in  the  abdominal  and  intercostal  muscles,  and  this  peculiarity  leads 
to  the  presumption  that  they  penetrate  by  the  digestive  passages. 
Hertwig,  who  found  them  in  187  Pig^^,  believed  that  infestation  occurs 
in  summer  or  at  the  commencement  of  autumn,  as  at  that  time  there 
are  found  only  old  calcified  tubercles  in  the  muscles  ;  while  in  October 
new  parasites  commence  to  be  developed,  and  form  fresh  tufts,  rich 
in  spores  and  micrococcic  corpuscles.  The  fungus  attains  its  full  de- 
velopment in  November  and  December,  and  begins  to  calcify  during 
January ;  so  that  in  summer  it  is  only  found  in  that  condition. 

-Muscular  actinomycosis  does  not  appear  to  have  any  injurious  in- 

'  Hertwig.  Archiv  f.  Wissensch.  u.  Prakt.  Thierheilkuade,  1886,  p.  36.').  —  Uuncker, 
Ibid.,  1887,  p.  224.  —  .Tohne.  Deutsche  Zeitschr.  f.  Thiermed.  u.  Ver^l.  Pathologic, 
XIII.,  1S87,  p.  140. 
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tiuence  on  the  f^eneral  health  of  the  I'ig  ;  but  as  the  flesh  has  lost  its 
nutritious  quaUties,  it  should  not  be  allowed  for  consumption.  At 
Berlin — where  this  parasitic  affection  has  been  particularly  observed, 
and  where  the  proportion  of  Pigs  condemned  because  of  it  is  1  in  2,406 
— the  antinomycosic  Pigs  are  melted  down,  and  the  grease  sold. 

It  may  be  sometimes  useful,  in  doubtful  cases  of  trichinosis,  to  resort 
to  staining.  Sections  of  the  flesh  are  allowed  to  steep  for  ten  minuits 
in  a  solution  of  methyl  blue — 1  to  30  of  distilled  water  ;  they  are  then 
carefully  washed  in  water  and  examined,  when  the  cyst  will  be  of  a  dark- 
blue  tint,  and  the  intact  w^orm  can  be  seen  distinctly  through  it,  while 
the  remainder  of  the  preparation  is  uncoloured.  We  may  also  employ, 
as  Mazzanti  did,  the  glycerined  haematoxylin  acid  of  Ehrlich,  leaving  the 
fragments  of  flesh,  cut  in  the  direction  of  the  fibres,  in  it  from  six  to 
eighteen  hours.  They  are  then  washed  in  distilled  water,  and  after- 
wards in  alcohol  acidulated  -y  per  cent.  The  staining  only  persists  in 
the  trichinous  cysts. 

Etiology. — Frequency. — Trichinosis  always  owes  its  origin — no 
matter  in  what  species  of  animals  it  may  appear — to  the  ingestion  of 
flesh  containing  encysted  Trichinae,  or  to  excrements  in  which  are  the 
sexualized  worms  or  their  embryos.  The  chain  of  facts  establishing 
this  circumstance  results  from  the  labours  of  Virchow,  Zenker, 
Leuckart,  Herbst,  Delpech,  Colin,  etc.,  as  stated  at  the  commencement 
of  this  article. 

It  is  in  eating  the  flesh  of  the  Pig  that  Man  contracts  trichinosis. 
The  Pig  is  contaminated  by  the  ingestion  of  trichinosed  meat  or 
animals,  such  as  the  Surmulot,  Eat,  Mouse,  etc.  ;  while  its  coprophagus 
habits  also  allow  it  to  be  infested  by  devouring  excrements  containing 
adult  or  embryonic  Trichinae. 

It  is  unnecessary  to  insist  on  the  first  source — that  of  trichinous 
flesh — or  yet  on  the  third.  With  regard  to  the  second,  however — that 
of  the  smaller  Eodents — it  is  known  that  their  bodies,  when  thrown 
into  manure-pits,  are  readily  eaten  by  wandering  Pigs.  And  Mice  and 
Eats  are  easily  trichinosed  ;  but  they  often  resist  the  initial  period  of 
the  disease,  and  may  therefore  disseminate  the  malady.  It  is  rarely 
seen  in  other  Eats  than  those  living  in  contact  with  animals'  debris,  but 
these  form  a  relatively  considerable  proportion. 

In  72  sewer  Eats  of  Paris,  Goujon  found  5  trichinosed,  or  about  7 
per  cent.  In  Germany,  the  proportion  is  2  or  3  per  cent,  in  slaughter- 
house Eats,  and  22  per  cent,  in  those  of  knackeries.  At  Bamberg,  of 
24  Eats  obtained  from  the  abbatoii'  attached  to  the  meat-market,  12 
were  infested  (Pessler).  The  proportion  is  greater  in  the  United  States 
of  America  ;  for  of  51  Eats  caught  in  the  Boston  abbatoir,  3V)  were 
trichinosed,  and  40  captured  in  a  large  exportation  slaughter-house 
in  the  same  city  were  as  much  infested.  Of  60  found  in  various  stables 
not  containing  Pigs,  only  6  were  affected.  In  epidemics  of  trichinosis, 
when  the  Eats  in  the  invaded  localities  w'ere  examined,  it  has  been  ob- 
served that  a  very  large  proportion  were  trichinous. 
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The  Rats  are  infested  by  eating  the  debris  of  trichinosed  Pigs  which 
is  thrown  away,  though  they  may  also  acquire  the  disease  by  devour- 
ing the  dead  bodies  of  their  congeners.  It  might  be  asked,  Which  of 
the  two — Pig  or  Rat — is  the  original  host  of  the  Trichina?  It  is  diffi- 
cult, if  not  impossible,  to  solve  this  question.  If,  as  is  very  plausible, 
the  Rat,  or  rather  the  Surmulot,  is  the  primary  host,  then  trichinosis  is 
a  recent  importation,  and  of  Asiatic  origin.  The  black  Rat  is  believed 
to  have  come  into  Europe  from  Asia  during  the  Crusades,  but  that  in  a 
great  number  of  localities  it  has  been  driven  away  or  destroyed  by  the 
Surmulot  (or  brown  Rat),  which  has  replaced  it.  The  latter  did  not 
appear  in  Europe  until  1727,  when  it  arrived  in  great  crowds,  which 
swam  across  the  Volga.  It  soon  spread  into  every  country  in  this  part 
of  the  world,  and  by  means  of  ships  it  found  its  way  into  Transatlantic 
regions ;  no  doubt  it  propagated  trichinosis  as  it  extended.  Asiatic 
Pigs  might  also  be  incriminated,  as  they  are  very  liable  to  the  disease, 
and  have  been  introduced  into  Europe  since  the  commencement  of  this 
century,  in  order  to  improve  the  native  breeds. 

A  vegetable  origin  for  trichinosis  cannot  be  admitted :  the  Nema- 
todes which  are  sometimes  found — encysted  or  not — on  plants  belong 
to  altogether  different  species  ;  and  the  same  may  be  said  of  a  large 
number  of  other  worms  found  in  Rodents,  Reptiles,  Batrachians,  etc., 
and  which  have  only  somewhat  remote  analogies  in  habitat  with  the 
Trichina\ 

Trichinosis  has  been  observed  in  every  European  country,  though  in 
varying  frequency.  Although  trichinosed  Rats  are  not  rare  in  Erauce, 
the  malady  has  never  been  observed  in  the  Pig ;  and  it  was  only  in  the 
small  outbreak  at  Crespy-en-Yalois,  Oise,  that  an  animal  of  this  species 
was  believed  to  be  the  cause.  ^ 

In  Italy,  the  only  instance  of  indigenous  trichinosis  known,  is  that  of 
a  stray  Dog  observed  by  Perroncito,  and  that  of  a  Man  reported  by 
Legge.-' 

In  Spain,  Trichiute  were  found  in  the  Pig,  in  1879,  at  V'illar  del 
Arzobispo,  Seville  and  Barcelona. 

Trichinosis  has  also  been  seen  in  Algeria,  India,  South  America,  etc. 

But  it  is  more  especially  frequent  in  Holland,  Sweden  and  Denmark, 
Russia  (12  trichinous  Pigs  in  1,000),  in  Germany,  and  still  more  so  in 
the  United  States  of  America.  At  Copenhagen,  the  trichinous  Pigs  are 
12-15  per  1,000  ;  at  Stockholm,  3-76  ;  and  at  Linkeping,  Sweden,  1589. 

In  the  whole  of  the  German  Empire,  the  proportion  was  -10  to  -13 
per  1,000  in  1871  ;  but  it  rose  considerably  in  certain  regions  of  that 
country.     While  it  was  null  in  Westphalia,  very  small  at  Brunswick 

1  Laboulbene.  Bflalion  dt  la  Prtmitre  Eindanie  de  'Irichinose  condutie  en  Fiatue. 
Bull,  de  TAcad.    de  Medecine  (2).  IX.,  1881,  p.  206. 

-  Perroncito.  La  Trkhiua  !<piralis  in  Italia.  Ann.  d.  E.  Accad.  di  i^gric.  di  Torino, 
1877.  —  Legge.  RckrJont  di  vn  Cofodi  Iridihio-ivtH  Vcmo.  La  Cliiiica  Veterinaiia, 
1887,  p.  29. 
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(-10  per  1,000  iu  1874),  small  in  Saxony  (1  iu  4,4ol,  or  22  per  1,000, 
in  1889),  Hamburg  (-20  per  1,000  in  1879),  also  small  in  Pomerauia, 
Dusseldorf,  Wiesbaden  (iu  1854),  it  was  -91  per  1,000  at  Cassel  in 
lH7o.  In  Prussia,  the  average  proportion  in  1885  was  '54  per  1,000, 
or  1  trichinosed  Pig  in  1,852  ;  the  majority  of  the  affected  animals 
came  from  tlie  duchy  of  Posen,  where  there  was  an  average  of  5"18  per 
1,000.  In  certain  circles — as  that  of  Schroda,  for  example — it  rose  to 
14-71  per  1,000 ;  and  at  BerHn,  in  1889-90,  there  was  found  1  infested 
Pig  in  1,514— or  -66  per  1,000. 

These  figures  are  greatly  exceeded,  however,  by  those  of  the  Pigs 
sent  to  Europe  from  the  United  States  of  America  in  such  immense 
numbers,  chiefly  from  the  markets  of  Cincinnati  and  Chicago ;  this  is 
demonstrated  by  the  examinations  made  in  different  parts  of  Europe, 
and  even  in  America.  These  investigations  show  that  pieces  of  pork 
sent  from  America  to  Europe  are  infested  with  Trichinae  in  the  propor- 
tion of  3-11  per  100.  If  the  inspection  is  carried  to  barrels  of  salted 
pork,  in  which  one  infested  piece  will  cause  the  rejection  of  the  whole, 
the  proportion  found  by  Chatin  at  Havre  amounted  to  14-65  per  100. 
American  statistics  show  that  trichinosis  is  very  equally  distributed 
throughout  the  States  of  the  Union.  In  Indiana  the  proportion, 
which,  in  1874,  was  16-33  per  cent.,  fell  afterwards  to  6-5  per  cent. ;  at 
Chicago,  in  1878  it  was  8  per  cent.,  in  1883  it  was  2-4  per  cent.  At 
Boston,  from  1879  to  1881,  it  was  4  per  cent.  ;  at  New  Orleans,  in 
1881,  it  was  -4  per  cent.  The  Agricultural  Department  reported  1-66 
per  cent,  infested  at  one  time ;  at  another  2-7  per  cent. ;  and  at  another 
it  had  fallen  to  0  per  cent.  One  fact  results  from  the  figures  furnished 
by  the  Americans — it  is  that  they  say  much  less  about  Trichuiie,  since 
the  European  countries  have  taken  alarm  at  their  infested  importations. 
The  abundance  of  these  worms  in  American  pork  caused  Keeper  to 
assert,  that  the  abattoirs  in  that  country  were  the  great  breeding 
centres  fur  Trichinic. 

Prognosis,  Treatment,  and  Prophylaxis  of  Trichinosis.— As  has 
been  stated  above,  trichinosis  is  rarely  fatal  for  the  Pig  ;^  frequently  it 
does  not  give  rise  to  any  appreciable  disturbance,  but  in  the  majority 
of  cases  it  coincides  with  normal  fattening.  The  prognosis  is  only 
serious,  so  far  as  the  health  of  Man  is  involved,  through  eating  the 
flesh  of  the  affected  animal.  It  is,  therefore,  of  importance  to  discover 
some  means  by  which  the  muscular  parasites  can  be  destroyed,  and  it 
is  most  desirable,  so  far  as  human  trichinosis  is  concerned  ;  but  this 
discovery  has  yet  to  be  made.  It  may  be  compensated  for,  however, 
by  prophylactic  measures,  which  have  a  certain  efficacy. 

In  order  to  suppress  trichinosis,  it  suffices  to  institute  and  maintain 

^  It  is  not  so  in  America,  however.  According  ti)  an  otticial  report  from  the  Kngli.sh 
Con-ul  at  Philadelphia,  trichinosis  in  1880  killed  700,000  Pigs  in  Illinois  alone.  But,  in 
reality,  this  mortality  was  most  probably  due  to  the  Swine  plague,  rather  than  to 
tricliiiiosis. 
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a  rigorous  surveillance  in  the  feeding  of  Pigs— only  allowing  them 
vegetable  food,  preventing  their  indulging  their  coprophagous  appetites, 
and  to  keep  the  dead  bodies  of  black  and  brown  Eats  and  Mice  away 
from  them.  It  is  always  possible  to  maintain  them  in  such  a  condition 
that  all  chance  of  infestation  will  be  averted,  and  particularly  if  care  be 
taken  not  to  give  them  raw  slops,  whatever  may  be  their  composition. 
In  places  where  animal  matters  must  form  part  of  their  rations,  these 
should  be  chopped  up  into  very  small  pieces  before  they  are  cooked, 
and  this  process  should  be  complete. 

The  extreme  extension  of  trichinosis  in  the  United  States  is  because 
there  are  found  all  the  conditions  favourable  to  its  development.  Every- 
thing in  the  nature  of  organic  matter,  otherwise  not  utilizable,  is  col- 
lected for  the  alimentation  of  Pigs,  which  in  certain  centres  play  the 
part  of  scavengers. 

Vitality  of  the  Trichinae. — The  encysted  Trichime  possess  remark- 
able vitality,  which  contributes  to  increase  the  chances  of  infestation. 

It  is  often  necessary  to  know  if  the  muscle  TrichiniO  are  alive  or 
dead ;  and  to  ascertain  this,  recourse  may  be  had  to  two  procedures. 

In  one,  the  Trichinte  are  placed  on  a  platinum  plate,  which  is  heated 
to  a  temperature  of  35°  to  40  ;  in  a  short  time,  if  they  are  alive,  they 
will  begin  to  twist  about  in  a  manner  proportionate  to  their  vitaHty. 

These  movements  are  sometimes  rather  obscure  and  doubtful,  or if 

the  cyst  is  torn — there  is  a  sudden  extension,  which  might  either  be  a 
spontaneous  motion  or  a  mere  inert  elastic  one.  The  second  procedure 
is  very  simple  and  sure,  and  leaves  no  doubt,  if  carried  out  methodically. 
It  consists  in  giving  the  suspected  liesh  to  an  animal,  in  the  intestines 
of  which  the  Trichina)  are  capable  of  attaining  their  development. 
After  one,  two,  three,  or  four  days,  if  the  animal  is  killed  and  the  con- 
tents of  the  intestines  examined,  adult  male  and  female  Trichina?  and 
embryos  will  be  found,  if  the  meat  contained  living  Nematodes.  If 
they  were  dead,  then  they  will  be  discovered  free  from  their  cysts — 
which  have  been  dissolved — more  or  less  uncoiled,  but  motionless,  and 
having  no  developed  genital  organs  ;  they  are  often  damaged  by  the 
gastric  juice.  It  is  advantageous  to  experiment  upon  a  small  animal, 
as  there  is  less  intestinal  fluid  to  examine.  In  this  respect,  small  birds 
— which  were  employed  by  Colin — are  very  convenient,  and  have  the 
additional  advantage  of  not  passing  the  newly-hatched  embryos,  which 
may  be  found  in  thousands  in  the  intestines. 

'  A  small  bird — a  Sparrow,  for  instance — is  made  to  swallow  two  or 
three  small  pieces  of  meat  taken  from  the  centre  of  a  piece  of  pork, 
after  kneading  it  for  an  instant  in  order  to  remove  the  salt.  The 
creature  is  killed  six,  eight  or  ten  hours  after  feeding,  and  the  con- 
tents of  the  small  intestine  are  spread  out  on  the  glass  and  examined 
in  the  microscope  by  means  of  a  low  power.  As  there  are  only  two  or 
three  drops  of  fluid  in  the  intestine — and  which  may  be  diluted,  if  need 
be— an  examination  of  the  whole  can  be  made  in  a  few  minutes.  If  the 
trichinae  are  dead,  they  will  be  found  digested,  along  with  their  cysts, 
and  perhaps  only  traces  of  them  will  be  left  in  the  form  of  irregular, 
pointed  fragments.  But  if,  on  the  contrary,  they  are  alive,  they  are 
quickly   perceived — some    coiled   up   in  a  spiral   manner  free  of  their 
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envelope,  others  uncoiled  and  performing  the  most  varied  evolutions  in 
the  midst  of  the  surrounding  matters.  The  experiment  thus  made  is 
expeditious,  not  difficult,  and  its  result  is  a  mathematical  certainty.' 

These  tests  may  be  completed  by  staining  v^ith  such  colouring  matters 
as  methylaniliu  violet,  picrocarminate  of  ammonia,  anilin  blue,  etc. 
The  living  Trichinae  do  not  stain,  and  therefore  contrast  strongly  with 
the  coloured  muscular  fibres  ;  while  the  dead  parasites  readily  become 
tinted. 

The  Trichina)  resist  for  months  (a  hundred  days,  it  is  said)  the 
putrefaction  of  the  flesh  in  which  they  are  encysted. 

To  appreciate  the  effects  of  heat,  Perroncito  has  heated  the  larval 
Trichinic  on  a  Schultze's  table,  and  noted  that  at  44°  to  48°  all  move- 
ment had  ceased ;  hence  he  concludes  that  they  are  killed  after  at 
least  five  minutes'  exposure  to  the  latter  temperatux-e.  By  means  of  the 
same  table,  modified  and  better  adapted  to  these  researches,  Plana 
found  that  the  degree  of  heat  necessary  to  kill  the  Trichinee  is  55  ; 
and  his  experiments  agree  with  those  which  were  made  with  the  object 
of  ascertaining  the  affects  of  cooking. 

Krabbe,  after  cutting  up  trichinous  pork  into  small  pieces,  plunged  it 
into  water  at  various  temperatures,  and  observed  that  the  Trichime 
ceased  to  move  on  a  plate  when  put  into  water  at  55°  Cent,  for  five 
minutes,  at  54°  for  ten  to  fifteen  minutes,  and  at  52-5°  for  twenty  to 
thirty  minutes.  Flesh  so  exposed  did  not  produce  trichinosis  when 
given  to  Babbits.     In  his  experiments,  Plana  obtained  similar  results. 

The  well-conducted  experiments  of  Fjord,  of  Copenhagen,  show  that 
the  duration  of  cooking  in  water  necessary  to  kill  the  Trichina)  in  the 
centre  of  a  piece  of  pork,  is  proportionate  to  its  size  ;  but  it  may  be 
estimated  that  thirty  to  thirty-six  minutes  is  needed  for  each  kilo- 
gramme— according  to  whether  it  is  sunnner  or  winter,  deducting  from 
this  the  half  of  that  required  to  bring  the  water  up  to  boiling.  A  ham 
weighing  5  kilogrammes,  wdth  an  initial  temperature  of  7",  should  there- 
fore be  boiled  36'  x  5  =  3  hours  if  put  into  boiling  water,  and  two  and  a 
half  hours  only  if  put  into  cold  water,  and  if  an  hour  is  required  to  make 
it  boil.  In  following  this  rule,  during  cooking,  a  temperature  of  at  least 
60°  is  always  obtained,  and  after  half  an  hour  or  an  hour's  rest  that  of 
70°,  the  peripheral  heat  continuing  to  penetrate  towards  the  centre. - 

The  experiments  of  Perroncito  and  Vallin  fully  confirm  these ;  but 
those  of  Colin  are  very  much  more  precise,  as  the  flesh  cooked  by  him 
was  given  to  animals,  at  the  autopsy  of  which  it  was  seen  whether  the 
Trichinae  had  been  killed.-'  In  these  experiments,  a  piece  of  trichinous 
flesh  weighing  2  kilogrammes  was  boiled  for  an  hour  and  a  half,  and  a 
Dog   and   brown   Rat  fed  on  it  showed  no  traces  of  living  or  dead 

1  Colin.     Sur  les  Trichines.     Bull,  de  I'Acad.  de  Medecine  (2),  IX.,  1881,  p.  i2iJ8. 

2  Fjord  and  Krabbe.     Bull,  de  la  Soc.  Centr.  Med.  \'eterinaire,  1868,  p.  2(50. 

^  Colin.  Loc.  cit.  —  Idem.  Influence  de  la  Chaleur  sur  la  Vitalite  des  Trichines. 
Bull,  de  la  Soc.  Centr.  de  Med.  Vett'rinaire,  1866,  p.  256. 
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Trichinae  when  their  bodies  were  examined.  For  a  piece  of  3i  to  4 
kilogrammes  weight,  the  same  result  required  four  hours'  continuous 
boiling.  An  hour  and  a  quarter  sufficed  for  the  ears,  lips,  cheeks  and 
feet.  The  ordinary  duration  of  boiling  is,  therefore,  a  very  sure  means 
of  rendering  trichinous  meat  inoffensive,  provided  it  is  prolonged  in 
proportion  to  the  size  of  the  piece. 

Piana  has  also  found  that,  when  the  Trichinae  have  been  exposed  to  a 
temperature  of  54°,  they  no  longer  develop  in  the  intestines  of, Rats, 
Rabbits  or  Guinea-pigs. 

Hurried  roasting — such  as  is  usually  practised  with  regard  to  beef 
and  mutton — leaves  in  the  centre  of  pieces  raw  or  merely  red  portions, 
and  consequently  does  not  kill  the  Trichinae.  They  are  certainly  killed 
if  the  roasting  is  complete — which  should  be  the  case  with  pork.  A 
shoulder  of  pork  roasted  on  the  spit  before  a  bright  fire  for  only  sixteen 
minutes  was  perfectly  cooked,  and  swallows  which  ate  some  of  the 
most  central  portion  did  not  have  any  living  Trichinae  in  their  intestine 
(Colin). 

The  experiments  instituted  at  the  Imperial  Sanitary  Office  of 
Gei^many  have  yielded  like  results. 

With  regard  to  the  action  of  cold,  which  is  of  less  practical  import- 
ance, Leuckart  reports  that  '  a  mass  of  flesh  was  exposed  in  the  open 
air  for  three  days  to  the  cold  of  a  very  severe  winter  (—20°  to  -25° 
Cent.).  Completely  frozen,  it  was  given  to  a  Rabbit,  when  it  was  found 
to  have  a  noxious  influence.'  This  observation  does  not  stand  alone, 
for  Rupprecht,  Fiedler  and  Kiihn  give  similar  reports.  Fiedler 
estimates,  however,  that  the  Trichinae  die  when  the  temperature 
descends  below  — 14°  Cent.  Kiihn  states  that  meat  kept  for  seven 
weeks  in  an  ice-house  still  had  living  TrichintG,  and  it  did  not  become 
inoffensive  until  after  two  months.^ 

But  these  statements  are  contradicted  by  the  experiments  instituted, 
on  the  one  hand,  at  the  Marseilles  School  of  Medicine  by  Liven, 
Bouisson  and  Caillot,  of  Poncy  ;  and,  on  the  other,  by  H.  Bouley  and 
Gibier.  The  latter  used  pieces  of  trichinous  meat,  which  were  placed 
for  two  and  a  half  hours  in  refrigerating  apparatuses  on  the  Carre 
system,  and  they  remarked  that  exposure  to  a  temperature  of  — 20°  and 
even  of  — 15°  was  sufficient  to  kill  the  Trichinae.  The  differences 
between  these  two  series  of  experiments  are  evidently  due  to  the 
circumstance,  that  in  the  second  the  Trichinae  had  been  submitted  to 
the  more  or  less  prolonged  action  of  salt,  as  Gibier  recognised  after- 
wards." 

The  influence  of  salting  on  the  vitaHty  of  Trichinae  is  far  from  being 
so  marked  as  is  supposed.     It  requires  a  long  time  to  bring  about  the 

^  Leuckart.     Die  Menschlichen  Parasiten,  II.,  1876,  p.  i>9-2. 

"  Bouley  and  Gibier.  Comp.  Rend,  de  I'Acad.  des  Sciences,  XCIV,  1882,  p.  1683. 
—  Gibier.     Ibid.,  CIX.,  1889,  p.  533. 
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death  of  the  parasites.  According  to  CoHn's'  experiments, '  incomplete 
salting  carried  out  for  six,  eight  or  ten  days  does  not  kill  the  Trichinae, 
nor  in  any  way  hinder  their  power  of  development  in  the  intestine  .  .  . 
complete  salting  promptly  kills  those  in  the  superficial  parts  of  pieces 
placed  in  brine  or  powdered  with  salt,  but  the  parasites  in  the  deeper 
portion,  which  are  slowly  reached  by  the  pickle,  live  for  a  long  time.  .  .  . 
In  the  parts  of  average  depth,  the  ham  has  no  more  living  Trichinae 
than  in  the  supei-ficial  layers  ;  after  two  months,  with  those  near  the 
bone  or  in  those  less  saturated  with  salt.  In  the  deeper  parts  of  hams 
of  large  size,  which  have  not  remained  for  a  long  time  in  salt,  there  are 
living  Trichinae  when  it  is  first  taken  out  of  the  brine,  and  these  may 
continue  to  live  for  a  long  time — weeks  or  even  months  after  the  more 
superficial  ones,  according  to  the  size  of  the  piece  and  the  quantity  of 
salt  that  has  penetrated  it.  .  .  In  sausages — even  those  slightly  pickled 
— the  Trichinae  are  killed  in  about  fifteen  days,  throughout,  and  more 
certainly  than  in  the  ham,  because  of  the  more  rapid  and  complete 
diffusion  of  the  salt  in  all  parts.  These  results  prove  that  pickling 
promptly  destroys  the  Trichinae,  and  that  fifteen  days  suflice  for  those 
in  the  superficial  parts,  six  weeks  for  the  deeper.' 

In  the  Emersleben  epidemic  of  1883,  it  was  reported  that  the  inges- 
tion of  salted,  trichinous  hashed  meat,  eaten  one  day  after  the  Pig  was 
slaughtered,  caused  the  death  of  33  percent,  of  those  who  consumed  it ; 
but  in  six  days  it  caused  no  harm. 

At  Paris,  Lyons,  Eouen,  Thionville,  Strasburg,  Munich,  Antwerp, 
Utrecht,  Eotterdam,  Bale,  and  in  Italy,  a  number  of  experiments  have 
not  succeeded  in  developing  trichinosis  in  animals  which  have  been  fed 
for  various  periods  on  salted  trichinous  flesh  from  America. 

But  the  conclusions  to  be  derived  from  these  facts  cannot  be  accepted 
unreservedly.  Girard  and  Pabst  have  noticed  movements  in  Trichimr 
obtained  from  American  salted  pork,  when  they  subjected  them  to  a 
temperature  of  40"  to  45" ;  and  Schmidt  has  made  similar  observations 
with  regard  to  meat  which  had  been  in  pickle  for  a  long  time.  Bouley, 
Andre,  Johne,  Meissner,  Duncker,  Neumann,  and  particularly  Chatin, 
have  several  times  succeeded  in  infesting  Guinea-pigs,  Eats  and  Eabbits 
by  feeding  them  with  trichinosed  American  pork.  In  an  experiment 
made  by  Fourment,-  the  flesh  was  still  infestive  after  fifteen  months. 

It  is  therefore  proved  that  salting  does  not  inevitably  kill  the 
Trichinae ;  though,  from  what  is  known  of  the  effects  of  pickled 
trichinous  flesh,  it  must  be  admitted  that  the  persistence  of  vitality  in 
these  parasites  is  exceptional ;  while  the  epidemics  caused  by  it  have 
been  more  benignant  than  those  due  to  fresh  meat,  and  the  number  of 
times  in  which  it  has  been  eaten  raw  without  any  inconvenience  cannot 
be  estimated. 

1  Colin.     Bull,  de  I'Acad.  de  Medecine  (2),  XIII.,  1884,  p.  229. 

2  Fourment.     Comp.  Rend,  de  I'Acad.  des  Sciences,  XCIV.,  1882,  p.  1211. 
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With  regard  to  smoking,  the  experiments  made  by  Kiichenmeister,  in 
concert  with  Haiibner  and  Leisering,  show  that  the  hot  smoking  of 
sausages,  continued  for  twenty-four  hours,  kills  the  Trichina) ;  though 
they  resist  cold  smoking  for  three  days,  not  longer.  Leuckart  is 
disposed  to  attribute  to  the  action  of  the  smoke  more  destructive  power 
than  salting.  1  The  effects  of  smoking  are  due  to  the  pyrogenous 
principles  with  which  the  flesh  is  impregnated,  and  also  to  the  tempera- 
ture— 60°  to  65°— at  which  hot  smoking  is  conducted.  As  it  is  most 
frequently  carried  on  concurrently  with  salting,  the  Trichinae  have  little 
chance  of  escaping  destruction  in  meat  so  treated.  But  Benecke  found 
them  yet  alive  in  a  ham  and  a  sausage  which  had  been  in  brine  for 
twelve  days,  then  smoked,  and  which  he  examined  four  and  nine 
months  afterwards. 

These  parasites  resist  agents  which  are  very  toxic  for  other  Helmiuths 
— the  action  of  a  decoction  of  male  shield-fern,  santonin,  pomegranate- 
root,  and  oil  of  turpentine  for  more  than  thirty  hours  ;  chloroform  five 
hours  ;  and  benzine  and  Dippel  animal  oil  three  hours  (Mosler). 

Danger  of  Trichinous  Flesh— Prophylaxis.— The  ingestion  of  pork 
containing  live  Trichinte  causes  tricliinosis  iu  Man,  as  it  does  in  all 
animals  capable  of  contracting  it. 

The  intestinal  phase  is  betrayed  by  great  prostration,  fever,  thirst 
and  anorexia  ;  then  ensue  heavy  perspirations,  a  sensation  of  vialaisc 
and  fulness  at  the  epigastrium,  sometimes  pharyngeal  spasm  and 
vomiting,  nearly  always  profuse  diarrhoea,  and  there  may  be  peritonitis. 
The  symptoms  in  the  muscular  phase  are  pufiiness  of  the  face  and 
oidema  of  the  limbs,  accompanied  by  pruritus  and  formication,  or  more 
or  less  marked  antcsthesia.  Soon  the  muscular  regions  become  painful 
to  the  touch,  are  tumefied,  and  appear  indurated.  Contractions  super- 
vene, especially  in  the  flexors,  whence  result  abnormal  attitudes  of  the 
limbs,  and  even  progressive  immobility  of  the  trunk.  The  local 
invasions  give  rise  to  trismus,  disturbance  of  the  eyes — and  especially 
of  the  eyelids — deafness,  aphonia,  dyspnoea,  and — somewhat  frequently 
— broncho-pneumonia,  which  carries  ofi'  the  patient. 

Trichinosis  usually  appears  in  the  form  of  more  or  less  extensive 
epidemics,  and  ninety  of  these  occurred  between  1858  and  1882.  They 
have  been  observed  principally  in  Germany,  less  in  Denmark,  and  still 
less  in  America  and  England.  The  only  cases  remarked  in  France 
were  those  in  the  small  epidemic  at  Crespy-en-Valois,  Oise,  in 
1878,  i-eported  by  JoHvet  and  Laboulbene,  and  which  was  due  to  the 
ingestion  of  the  flesh  of  a  French  Pig  that  was  afterwards  discovered  to 
have  been  trichinous,  and  which  was  probably  infested  by  eating  the 
body  of   some  Eat  it  had  found  in  its  sty.     Of   twenty  people  who 

1  Haubner,  Kiichenmeister  and  Leisering.  Hdiinntholoijischt  Vorxnrhe..  Dresden, 
186.3.  — Leuckart.  Gutacliten  d.  Konigl.  Mtdicii  al-Collegiums  d.  Piovinz  Sach.sen. 
Magdeburg,  1864. 
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partook  of  this  flesh  only  four  escaped,  aud  these  alone  had  consumed 
it  well  cooked.  The  other  sixteen  were  more  or  less  ill,  and  one 
died. 

After  what  has  been  said,  trichinosis  can  only  appear  after  eating 
raw  or  insufficiently  cooked  pork.  The  frequency  of  the  disease  in 
Germany — and  especially  in  North  Germany — is  owing  to  the  habit. the 
people  have  of  eating  raw  pork  in  various  forms ;  and  in  the  United 
States  it  is  the  German  colonies  which  have  been  oftenest  attacked,  as 
they  retain  the  customs  of  their  forefathers.  On  the  contrary,  if  the 
disease  is  altogether  exceptional  in  France,  this  must  be  mainly 
attributed  to  the  fact  that  pork  is  usually  well  cooked,  which  renders 
it  white  in  the  middle.  A  person  must  take  a  notable  quantity 
of  Trichinaj  to  be  seriously  inconvenienced.  Belfield,  of  Chicago, 
swallowed  a  dozen  without  being  in  any  way  indisposed,  notwith- 
standing the  large  number  of  embryos  that  each  of  them  must  have 
produced  in  his  intestines. 

The  preparations  of  the  pork-butcher,  in  which  the  flesh  is  raw  or 
only  slightly  cooked,  do  not  form  a  sufficient  portion  of  the  public 
aliment  to  produce  a  dangerous  infestation.  It  is  possible  that  certain 
illnesses  might  be  attributed  to  them ;  but  they  are  ephemeral,  and 
cease  with  the  definitive  encapsulement  of  the  few  Trichinae  which 
gave  rise  to  them.  As  trichinous  Eats  are  not  rare  in  France, 
trichinosis  of  the  Pig  should  be  much  more  frequent  than  the  few  cases 
reported  would  lead  us  to  suppose. 

What  has  chiefly  occupied  public  opinion  and  authority  in  France,  is 
the  danger  that  may  accompany  the  consumption  of  salted  pork  from 
the  United  States  of  America.  We  have  seen  that  the  Trichinue  are 
very  frequent  in  it,  and  that  salting  does  not  necessarily  kill  them. 

The  porcine  production  of  the  United  States  is  considerable.  In  1879, 
11,000,000  were  slaughtered  there  ;  Chicago  alone  salted  and  exported 
nearly  one-half  of  the  number  (4,805,000),  and  in  winter  from  20,000  to 
60,000  Pigs  are  killed  daily — slaughter,  salting,  smoking,  etc.,  are  all 
carried  on  by  machinery.  But  these  operations  are  not  always  con- 
ducted with  the  necessary  care  ;  for  the  lard  has  sometimes  a  bad 
taste,  salting  is  not  uniform,  and  the  Trichime — ^which  are  found  in  the 
proportion  of  8  per  cent. — may  maintain,  though  exceptionally,  all  their 
vitality. 

In  presence  of  the  danger  which  is  incun-ed  by  the  use  of  this 
American  salted  meat,  the  majority  of  the  European  Governments— r- 
Germany,  Austria,  Italy,  Portugal,  etc. — have  interdicted  its  impor- 
tation. In  France,  a  decree  of  February  10,  1881,  has  done  this  for 
the  whole  of  the  republic.  Before  that  time  there  was  imported, 
annually,  more  than  o7,000,000  kilogrammes  of  pork.  In  1882,  the 
Government  placed  before  the  Chambers  a  Bill  to  regulate,  while 
authorizing  this  importation.     But  although  adopted  by  the  Chamber 
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of  Deputies,  it  was  rejected  by  the  Senate.     Other  attempts  were  madep 
but  the  prohibition  is  still  in  force. 

This  question  of  American  pork  has  given  rise  to  frequent  and 
anxious  discussions  in  the  pubHc  press  and  among  learned  societies ;  it 
touches  numerous  interests — those  of  commerce,  which  demands  free 
importation ;  those  of  agriculture,  which  rejoices  at  prohibition  ;  and 
those  of  the  consumers,  some  of  whom  ask  for  free  imports  in  order 
that  prices  may  be  lowered,  while  others  cry  out  for  measures  that  will 
protect  the  public  health.  The  latter  demand  is  evidently  the  most 
important,  and  before  it  all  the  others  should  give  way.  The  point 
is,  then,  to  know  if  it  is  necessary — in  maintaining  prohibition — to 
suppress  that  part  which  the  American  pork  represents  in  the  alimen- 
tation of  the  poorer  classes,  who  are  the  chief  consumers,  or  if  certain 
measures  will  not  conciliate  all  interests. 

A  microscopical  examination  made  on  the  living  animal,  on  whole 
carcases,  and  on  pieces.,  might  be  made  at  the  ports  of  embarkation,  or 
the  places  where  they  arrive. 

With  regard  to  the  first,  the  present  inspection  does  not  afford  a- 
sufficient  guarantee  of  safety ;  and,  besides,  it  is  scarcely  possible  to- 
prevent  fraud  or  deception  with  respect  to  marking.  There  then 
remains  inspection  at  the  French  ports. 

Judging  by  lot  consists  in  opening  here  and  there,  by  random,  a  small 
number  of  boxes  or  barrels,  from  which  some  pieces  are  taken,  rejecting 
the  whole  if  one  of  these  is  found  infested,  or  accepting  all  if  the  result 
is  negative.  But  this  method  of  judging  is  as  unfair  to  trade  as  it  is 
illusory  for  public  hygiene. 

Judging  the  lot  means  examining  every  package  and  every  piece 
therein,  and  condemning  the  whole  if  one  piece  is  infested.  This  is 
the  most  logical  procedure,  and  the  only  one  to  be  recommended. 

Judging  by  pieces  is  examining  every  piece,  and  only  rejecting  those 
which  are  trichinous.  This,  besides  the  enormous  labour  it  demands,, 
only  gives,  like  the  first  mode,  a  deceptive  security,  as  the  search  may 
be  unsuccessful,  although  the  piece  is  infested.  These  chances  of  error 
are  nearly  obviated  by  the  second  method. 

In  fine,  it  is  not  possible  to  establish  at  the  importation  ports  an 
inspection  service  which  will  not  require  a  large  staff,  the  expenses  for 
maintaining  which  must  be  defrayed  by  the  iniporters.  But,  however 
skilled  and  practised  the  inspectors  may  be,  their  examinations  will  be 
frequently  and  necessarily  incomplete.  When  infestation  is  moderate, 
it  may  happen — and  it  has  happened  many  times — that  no  Trichin£e 
are  found  until  after  a  certain  number — sometimes  eight,  ten,  or 
twenty — negative  preparations  have  been  made.  In  Germany,  where 
trichinosis  has  necessitated  the  creation  of  a  considerable  corps  of 
inspectors,  the  disease  has  on  several  occasions  prevailed  epidemically, 
from  the  use  of  pork   which  had  been  examined   by   experts.      The 
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epidemic  at  Emersleben  in  1883,  is  a  recent  instance  among  others. 
Tiie  creation  of  inspectors  does  not,  therefore,  give  more  than  incom- 
plete insecurity. 

Absolute  prohibition  is  not  justifiable,  if  the  innocuousness  of  salted 
pork  is  demonstrated.  But  we  have  seen  that  the  Trichinae  are  some- 
times alive  in  it;  though  it  is  doubtful  if  the  epidemics  of  trichinosis  in 
Europe  were  caused  by  American  salted  pork,  as  many  cases  have  been 
attributed  to  it  without  sufficient  inquiry.  The  epidemic  that  prevailed 
on  board  the  Cornwall  training-ship  in  1879,  and  which  seemed — from 
etiological  considerations,  and  by  the  symptoms  and  lesions — to  be 
trichinosis  induced  by  ingestion  of  American  pork,  was  found  to  be 
something  different ;  the  worms  discovered  in  the  muscles  of  the  boy 
who  died  were  not  Trichina,  but  belonged  to  another  quite  distinct 
species — the  Pelodera  setigera  according  to  Bastian,  the  Bhahdifi.t 
CornwalUs  of  Cobbold,  and  the  Bhabditis  terricola  of  Oerley.i 

What  reduces  the  danger  to  narrow  limits  is  the  habit  of  thorough 
cooking,  and  we  have  shown  that  it  is  easy  to  obtain  the  degree  that 
will  render  trichinoiis  meat  inoffensive.  But  with  regard  to  American 
■sausages,  as  these  are  rarely  cooked  by  the  consumers,  the  danger 
remains,  for  they  are  made  en  bloc  with  the  flesh  of  several  dozens  of 
Pigs  ;  and  if  among  these  2  to  8  per  cent,  are  trichinous — as  is  the  case 
at  Chicago — the  Trichinae  must  necessarily  be  in  the  sausages.  All 
American  sausages  should  therefore  be  regarded  as  infested,  though  the 
parasites  may  be  diiKcult  to  discover.  In  1879,  in  more  than  3,600 
sausages  examined  at  Hamburg,  Trichinae  were  found  only  in  nine. 

Taking  into  account  all  that  has  been  stated,  it  will  be  seen  that  in 
France,  at  least,  the  fears  entertained  with  regard  to  the  use  of 
American  pork  have  been  very  exaggerated.  If  it  is  not  innocuous, 
the  danger  incurred  is  exceptional,  as  the  Trichinae  in  it  are  most 
frequently  dead,  have  but  little  vitality,  or  only  a  few  are  alive.  The 
danger  is  further  diminished  by  the  culinary  habits  of  the  people  ;  and 
if  it  is  present  in  sausages,  etc.,  which  are  little  cooked,  this  does  not 
justify  absolute  prohibition  for  all.  Create  at  the  port  of  arrival  an 
inspection  service,  the  cost  of  which  will  fall  upon  the  traders  them- 
selves ;  require  that  all  the  pork  imported  shall  correspond  to  what  is 
designated  '  fully  cured,'  that  is,  completely  salted,  gray  externally, 
firm  to  the  touch,  healthy,  well  preserved,  gives  to  the  probe  a  pleasant 
nutty  smell ;  and  publish  instructions  for  the  people  with  respect  to 
the  utility  of  thorough  cooking — such  are  the  measures  that  would 
greatly  reduce  the  danger  in  the  use  of  this  flesh,  which  it  would  not 
be  wise  to  make  a  pretext  for  absolute  prohibition. 

It  may  be  mentioned  that,  as  the  result  of  an  exhaustive  discussion 
in    1884,    the  Academic   de  Medecine  and   the    Societe   de    Mcdecine 

>  Vallin.  Revue  d'Hygifene  et  de  Police  Sanitaire,  1881,  p.  1018.  —  Blanchard. 
Loc.  cit. 
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Publique,  decided  that  the  introduction  into  France  of  American  salted 
pork,  of  the  type  '  fully  cured,'  offered  no  danger.  This  opinion  is 
confirmed  by  the  fact  that  prohibition  in  France  is  largely  illusory. 
England  and  Belgium  not  being  associated  in  the  measures  adopted  by 
the  other  European  Governments,  the  American  pork  enters  France 
through  these  two  countries,  to  the  detriment  of  the  French  ports. 

It  is  necessary,  however,  to  keep  a  strict  watch  over  the  German 
Pigs  which,  alive  or  in  quartei-s,  enter  France  directly,  or  through 
Belgium  as  Belgian  Pigs.  It  is  well  known  how  frequently  they  are 
trichinosed.  Our  excellent  cooking  habits,  which  give  us  security,  are 
not  so  absolute  that  we  can  afford  to  run  serious  risks  from  this 
source. 

The  trichiuous  flesh  that  has  been  condemned  ought  to  be  rendered 
unfit  for  consumption,  by  making  incisions  in  it,  and  pouring  into  them 
empyreumatic  substances — such  as  a  mixture  of  crude  carbolic  acid, 
})etroleum  and  empyreumatic  oil,  or  only  one  of  these  liquids.  If  the 
flesh  is  simply  buried,  it  may  be  disinterred  and  consumed.  This  has 
happened. 


4G— 1^ 


CHAPTER  IV. 

PAUASITES    OF    THE    BONES    (eCHINOCOCCI).^ 

Owing  to  their  compactness,  bones  oppose  an  almost  insurmountable 
obstacle  to  the  introduction  of  parasites.  These  may,  nevertheless, 
penetrate  them  accidentally,  being  carried  to  them  by  the  blood- 
stream. This  explains  the  presence  of  Echinococci  in  the  cavity  of  long 
bones,  and  these  are  the  only  zoo-parasites  which  have  been  met  with 
in  them. 

Only  nine  instances  of  hydatid  cysts  in  the  bones  of  domesticated 
animals  have  been  recorded  up  to  the  present  time ;  two  of  these 
concern  the  Horse,  and  seven  the  Ox. 

Horse. — In  a  case  observed  by  Colin,  'the  hydatids  formed  an 
enormous  tumour  situated  in  the  sub-lumbar  region  ;  they  had  invaded 
the  muscles  of  that  region.  This  tumour  was  reproduced  after  two 
partial  ablations  ;  it  extended  towards  the  ilium,  and  Echinococci  were 
found  in  the  diploe  of  that  bone.' 

Vachetta  found  a  bony  tumour  filled  with  numerous  Echinococci 
vesicles,  on  the  left  branch  of  the  inferior  maxilla. 

Ox. — The  seven  cases  of  hydatid  cysts  of  the  bones  in  bovine  animals 
are  arranged  according  to  their  seat  as  follows  :  one  in  the  humerus 
(J.  Hunter),  one  in  the  ilium  (J.  Hunter),  three  in  the  femur  (Gurlt, 
Wulf,  and  Morot),  one  in  the  tibia  (Perrin),  and  one  in  a  dorsal  vertebra 
(Railliet  and  Morot). 

We  have  no  information  with  regard  to  four  of  these  cases,  which 
are  limited  to  necroscopic  details,  the  observations  having  been  made  in 
abattoirs. 

In  Gurlt's  case,  the  medullary  canal  of  the  left  femur  of  a  fat  Ox 
contained  a  great  number  of  hydatids  ;  there  were  also  very  many  in 
the  liver. 

In  Perrin's  instance  of  hydatids  in  the  tibia,  nothing  was  observed 
externally,  but  the  whole  of  the  medullary  canal  was  invaded  by  the 

1  J.  Hunter,  quoted  by  Davaire.  I'raile  dts  Entozcaires,  2nd  edition,  1877,  p.  (J()6  : 
and  by  Railliet.  Ecliiiwcoqiie'i  dann  le  Tibia  (Vvn  Bavf.  Bull.  Src.  Centr.  de  Med. 
Veti'rinaire,  1884,  p.  -316.  — Gurlt.  Nac/itr(i<ie  zvm  ersten  Thei/e  f/cs  Lehrhnchen  d. 
Pathol.  Anatomic  des  Ilmis-Siiugethiere,  Berlin,  1849,  p.  .")6.  —  Colin,  Perrin,  quoted 
by  Railliet.  Loc.  cit.  —  Vachetta.  Ci^^tonii  da  Echinococco  a/la  Mandibola  /ii/ericre 
d'un  Carallo.  Clinica  Vettrinaria,  V.,  1882,  p.  238.  —  Morot.  Echijiocoi/ties  daiis  h 
Fevmr  droit  d'une  Var/ie.  Bull.  Soc.  Centr.  de  Med.  Veterinaire,  188y,  p.  440.  — 
Railliet  and  Morot.  Ktiate  J/ydatique  de  la  Septiime  Vertihre  Dorsalechtz  mic  Varhe. 
Jbvl.,  1891,  p.  275.  —  Wulf,  quottd  by  Railliet  ard  Morot.  Lcc.  cit.  —  See,  in  addi 
ticn,  Gangolphe.      Kyxtfs  IfydulifjiKu  des  Ok     Paris,  1886,  p.  58. 
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hydatic  tumour,  the  spongy  part  of  the  boae  having  almost  entirely 
disappeared.  The  Echinococci  belonged  to  the  exogenous  variety  (see 
p.  o08)  ;  the  daughter-vesicles  had  acquired  great  development,  and  the 
scolex  was  readily  recognisable. 

In  Morot's  case,  the  femur  also  did  not  present  anything  particular 
externally.  The  medulla  had  only  partially  disappeared,  and  the 
hydatids  occupied  the  lower  part  of  the  canal  for  about  5  or  6  cm. 
of  its  length.  From  the  little  that  is  said  of  it,  it  appears  to  have 
belonged  to  the  endogenous  type ;  the  size  of  the  daughter-vesicles 
varied  between  that  of  a  millet-seed  and  a  hemp-seed.  No  scolex  was 
found. 

In  Eailliet  and  Morot's  observation,  the  body  of  the  seventh  dorsal 
vertebra  was  hollowed  out  into  an  irregular  cavity  communicating 
with  the  adjacent  adipose  mass  by  means  of  an  opening  formed  from 
within  to  without.  This  cavity  contained  the  remains  of  the  Echi- 
nococcus. 


BOOK  VI  I. 

PARASITES  OF  THE  NERYE-CENTRES  AND  SENSORY  ORGANS. 
CHAPTER  I. 

PARASITES    OF   THE    NERVE-CENTRES. 

Notwithstanding  their  being  protected  in  a  bony  cavity,  the  brain  and 
spinal  cord  are  not  exempt  from  the  invasion  of  parasites.  We  are  the 
less  astonished  at  this,  when  it  is  remembered  that  the  medullary  cavity 
of  the  long  bones  may  lodge  Echinococci.  Parasites  penetrate  to  the 
cerebro-spinal  cavity  by  means  of  the  blood-stream  ;  only  the  larvae  of 
the  Gastrophiles,  it  may  be  said,  actively  introduce  themselves  into  the 
cranium  by  one  of  its  openings.  All  the  parasites  generally  produce 
fatal  lesions.  They  belong  to  a  small  number  of  species,  and,  with  the 
exception  of  the  Gcenurua  cerebmlis,  they  are  more  or  less  exceptional. 
They  are  the  larvae  of  the  (Estridau,  the  armed  Sclerostome,  Cysticerci, 
Echinococci,  and  the  Cteniirua  cercbralis. 

Article  1.— Wandering  Helminths. 

Cysticerci. — Numerous  observations  establish  the  fact  that  in  the 
brain  of  the  Pig  and  Dog  the  Cijsticercu^  ccllidom'— the  parasitic 
element  in  measles — may  be  found.  This  will  be  seen  by  reference  to 
what  has  been  said  on  this  subject  (see  pp.  675,  687). 

Ccenures. — In  addition  to  the  Cccimrm  cerebralis — the  normal  habitat 
of  which  is  in  the  brain  of  Euminants,  and  the  study  of  which  will  be 
found  in  the  Article  on  '  Gid ' — we  have  to  record  two  observations 
relative  to  the  Gvenuras  serialis — a  parasite  of  the  connective  tissue 
of  the  Eabbit,  which  has  been  found  on  two  occasions  in  the  spinal 
canal  of  that  animal.^ 

The  first  observation  is  relative  to  a  wild  Babbit ;  it  was  made  by 
Rousseau,  and  reported  by  Leblond.  The  second  is  due  to  Railhet,  and 
refers  to  a  domesticated  Rabbit,  affected  to  a  severe  degree  with  con- 
junctival cconurosis.  It  died  paraplegic,  and  in  its  spinal  canal — at 
the  commencement  of  the  lumbar  region — was  found  a  very  elongated, 
almost  tubular  Co'imrua  seriali.s,  which  was  lodged  in  the  arachnoid, 

'  BieiiLser.  Tr.  .<«/•  Ita  Vtr-i  lidestiiuiiu-  de.  I'Hommt.  French  translation,  1837. 
Explanatory  text  in  the  Nouvd  Allan,  by  Leblond,  p.  15.  —  Kailliet.  Bull.  Soc.  Centr. 
de  Med.  V^terinaire,  1889,  p.  476. 
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and  made  two  turns  round  the  spinal  cord,  which  it  had  somewhat 
depressed. 

Echinococci.^ — The  annals  of  human  medicine  record  a  large  number 
of  cases  of  Echinococci  in  the  nerve-centres  ;  but  it  is  not  so  with  those 
of  the  domesticated  animals.  We  do  not  know  whether  it  was  not  rather 
to  a  Coenurus  than  an  Echinococcus,  that  the  case  observed  by  Woodger 
and  reported  by  Varnell  was  due.  This  was  a  horse  affected  with  a  kind 
of  vertigo,  which  inclined  its  head  strongly  to  the  right,  then  turned  in  a 
circle  in  the  same  direction.  At  the  autopsy,  there  was  found  in  one 
lateral  ventricle  (which  one?)  of  the  brain  a  vesicle  the  size  of  an 
orange,  which  had  caused  atrophy  of  the  cerebral  substance,  and  which 
was  considered  an  Acephalocyst.  A  similar  lesion  was  described  by 
Battledore  in  1830. 

Gerlach  mentions  that  Oeltjen  found  an  Acephalocyst  hydatid  in  the 
brain  of  a  Horse  that  had  been  affected  with  vertigo. 

We  may  here  cite  another  observation  made  by  Kirkman,  relative  to 
a  Horse  which  had  a  sub-orbital  swelling  on  the  right  side,  with 
damaged  vision.  At  the  autopsy  there  was  discovered,  beneath  the 
right  eye  and  in  the  temporal  fossa,  an  abscess,  the  pus  of  which  con- 
tained, in  suspension,  numerous  endogenous  Echinococci,  of  the  size  of 
a  pea  to  that  of  a  cherry.  The  temporal  and  ocular  muscles  were 
flaccid,  pale,  and  enveloped  in  fibrous  tissue.  A  tumour  occupied  the 
base  of  the  cranium,  and  the  corresponding  hemisphere  was  atrophied, 
as  well  as  the  first  six  pairs  of  cerebral  nerves. 

Nematodes-  —  The  young  form  of  the  armed  Sclerostome — the 
aneurismal  Sclerostome — is  found  in  various  arteries  in  the  Horse,  and 
those  of  the  brain  are  not  exempt.  Three  observations  have  been  pub- 
lished.- 

Albrecht  reports  the  case  of  a  Horse  which,  during  work,  suddenly 
began  to  stagger  ;  the  eyes  were  fixed,  and  the  respiration  was  noisy  ; 
there  were  remissions  and  relapses.  Three  hours  after  the  first  symp- 
toms appeared,  the  head  was  carried  low  and  inclined  to  the  left,  and 
there  were  convulsive  movements  of  the  neck  and  limbs.  Soon  it  fell  on 
the  left  side,  became  unconscious,  and  manifested  complete  insensibility. 
In  this  state  it  was  killed,  and  at  the  autopsy  there  were  found  diffuse 
meningitis,  haemorrhagic  encephalitis,  and  in  the  middle  lobe  of  the 
cerebellum  a  Sclerostome,  which  had  probably  arrived  there  when  an 
embryo.  Van  Heill  saw  a  three  years  old  Horse  which  was  suddenly 
attacked  with  furious  vertigo,  that  lasted  about  a  quarter  of  an  hour. 
An  autopsy  revealed  congestion  of  the  brain  and  choroid  plexus,  while 
a  free  Sclerostome  was  lodged  in  the  cortical  substance  of  the  right 
hemisphere.  Le  Bihan  found  another  worm  of  this  kind  in  the  occi- 
pital artery  ;  rupture  of  the  aneurism  caused  the  death  of  the  Horse 
in  less  than  ten  minutes. 

Abildgaard  discovered  the  Filar ia  equina  between  the  dura-mater  and 
cranial  arachnoid  of  a  Horse  (Kudolphi). 

Article  II.— Hydatido-Cephalus  or  '  Gid."' 
This  is  a  disease  due  to  the  presence  of  the  Coenurus  cercbralis  in  the 

'  Woodger.  The  Veterinarian,  1863  ;  and  Annales  de  Med.  Veterinaire,  1864,  p.  85. 
—  Kirkman.     Ihkl.  —  Gerlach.     Gerichtl.  Thierhcilkunde,  Snd  edition,  p.  257. 

-  Albrecht.  Magazin  f.  d.  Gesamnite  Thierhcilkunde,  XXXVIII.,  1S72,  p.  177.  — 
Van  Heill.     Thierarzt,  XIII..  1874,  p.  88.  —  Le  Bihan,  quoted  by  Railliet. 

■'  Reynal.     Essai  Monooraphique  snr  le   Tournis  des  Beds  Orinex.     Kec.  de  Med. 
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nerve-centres,  and  particularly  in  the  brain,  and  the  most  constant  and 
remarkable  symptom  of  which  is  the  circular  movements  the  affected 
animal  executes. 

It  is  observed  in  the  Sheep,  less  frequently  in  the  Goat  and  Ox,  and 
altogether  exceptionally  in  the  Horse. 

(The  malady  appears  to  be  less  frequent  in  England  than  formerly, 
though  in  certain  seasons  it  may  cause  considerable  damage,  sometimes 
as  many  as  35  per  cent,  of  a  flock  being  lost.^  It  has  been  stated  by 
Youatt,  that  in  France  a  million  of  Sheep  die  from  it  annually  ;  and 
Gasparin  puts  the  losses  in  Germany  at  15  per  1,000  in  the  first  year  of 
life — from  eight  to  twelve  months  being  the  most  critical  time— 5  in  the 
second  year,  2  in  the  third  year,  and  1  in  the  fourth.^) 

Synonyms. — French :  Avertin,  Toicrnoiement,  Etourdissemcni,Vcrtigu, 
Lourd,  Lourdcrie,  HydroUphale ;  German:  Drehe?i,  Drehkrankhcit ; 
Italian  :  Vertigine  idatiginosa,  Vertigine  per  cenuro  (English :  Gid, 
Turnsick,  Tnrnside,  Sturdy,  Goggles,  Turn,  Blobwhirl,  Giddiness,  Punt, 
Hydatid  on  the  brain,  Hydatido-cephalus). 

Etiology. — The  sole  cause  of  'Gid'  is  the  Gvenurus  cerebralis  Rud., 
the  cystic  form  of  the  Tcenia  cmiurus  Kiich  (see  p.  442). 

It  is  a  vesicle  of  variable  size,  sometimes  attaining  the  volume  of  a 
hen's  egg.  Its  limiting  membrane  is  very- 
thin,  translucent  and  contractile,  and  more 
or  less  distended  by  a  very  limpid,  colour- 
less fluid.  On  its  surface  are  white,  un- 
equally grouped  spots,  which  are  agglo- 
merated and  pressed  together  at  certain 
points  and  absent  on  others.  These  spots 
correspond  to  as  many  invaginations  of  the 
membrane  and  scoleces  of  the  Taenia  that 
project  into  the  interior  of  the  vesicle. 
The  proportion  of  the  scoleces  is  very 
variable,  and  may,  in  advanced  specimens, 
Fig.  zm.—C<jenurus  cerehralus,  be  as  many  as  400  and  500.  They  are  not 
after  being  kept  in  alcohol.  always  at  the  same  period  of  development, 
some  being  still  rudimentary,  and  others 
having  all  the  characters  of  a  scolex  of  the  Tcenia  ccenurus.  The  latter 
may  be  4  mm.  to  5  mm.  long  when  evaginated,  and  presents  the  head 
of  the  Taenia  followed  by  a  constriction — the  neck — then  by  a  body 
three  or  four  times  as  long  as  the  head,  and  studded  with  calcareous 
granules. 

These  scoleces  may  voluntarily  become  evaginated,  as  Davaine  has 
observed;  and  with  this  author  it  might  be  admitted  that  the  symptoms 
of  the  disease  are  not  exclusively  due  to  compression,  but  often  to  direct 
irritation  of  the  cerebral  substance  by  these  heads  armed  with  hooks.- 

V^terinaire,  18.57,  1858.  —  Lafosse.  TraiUde  Patholo(]ie  Vittrinaire,  III.,  1867,  p.  55. 
—  Brunei.  Relation  de  Nomhrenx  can  de  Tournis  sur  les  Agiieux.  Rec.  de  Med. 
V^terinaire,  1875. 

(1  The  Veterinarian,  1873.) 

(2  Steel.     The  Sheep,  p.  234.) 

^  Davaine.  De  I' Action  du  Cenure  mr  le  C'erveau.  Mem.  de  la  Soc.  de  Biologic, 
1857,  p.  116. 
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The  Coenurus  is  almost  exclusively  a  parasite  of  Euminauts,  but  it  is 
much  more  frequent  in  the  Sheep  than  the  Goat  and  Ox  ;  it  has  also 
been  met  with  in  the  European  Mouflon,  the  Chamois,  Eoebuck  and 
Antelope,  Eeindeer,  Dromedary,  and  even  in  the  Horse  (and  Man). 
Eichler  has  found  it  in  the  connective  tissue  of  a  Sheep,  Nathusius  be- 
neath the  skin  of  a  Calf,  and  Engelmeyer  has  seen  in  the  liver  of  a  Cat 
a  Coenurus  of  an  undetermined  species.  Eabe  says  he  found  vesicles 
of  the  Ccunurus  cerebralis  at  the  same  time  in  the  nerve-centres,  thoracic 
and  abdominal  lymphatic  glands,  the  thyroid  body,  and  the  muscles  of 
a  Gazelle.i 

The  nature  of  '  gid  '  was  for  a  long  time  unknown.  It  was  supposed 
to  be  a  serous  apoplexy,  a  dropsy  of  the  ventricles,  a  serous  engorge- 
ment of  the  brain,  etc.  The  Ccenurus  was  considered  to  be  a  cyst,  as 
the  result  of  a  metamorphosis  of  the  ova  of  insects  deposited  beneath 
the  cranium,  etc.  The  cause  was  sought  for  in  the  regime,  cold,  heat, 
damp,  precocious  obesity,  contusions,  etc.,  although  it  appeared  under 
the  most  diverse  conditions.  Leske  was  the  first,  in  1780,  to  recognise 
the  watery  bladder  as  a  cystic  worm  always  found  in  animals  affected 
with  gid,  and  Goeze  soon  after  made  the  same  observation.  But  it  was 
not  until  the  middle  of  this  century  that  exact  notions  began  to  prevail 
as  to  the  etiological  conditions  of  this  malady. 

The  first  experiments  in  this  direction  are  due  to  Kiichenmeister,  in 
1853  ;  and  they  have  been  many  times  repeated  since,  particularly  by 
Haubner,  May,  Gurlt,  Gerlach,  Leuckart,  Van  Beneden,  Eschricht, 
C.  Baillet,  Eoll,  Fiirstenberg,  etc.  They  have  established,  in  the 
firmest  manner,  the  etiology  of  gid,  and  shown  the  ontogenic  relations 
of  the  Cceimrus  cerebralis  with  the  Tcenia  cceminis. 

When  a  Lamb  receives  the  mature  segments  or  ova  of  the  Tcenia 
coenurus,  the  shells  of  the  ova  are  soon  dissolved  in  the  gastric  juice,  and 
the  embryos  are  set  free.  By  means  of  their  six  hooks,  they  pass 
through  the  walls  of  the  stomach  or  intestine,  wander  among  the  tissues, 
very  probably  penetrate  some  vessel,  and  are  carried  by  the  blood-current 
to  various  parts  of  the  organism.  Those  which  arrive  in  the  nerve- 
centres  are  almost  the  only  ones  that  pursue  their  development.  They 
then  lose  their  hooks,  and  are  transformed  into  vesicles  that  gradually 
acquire  the  character  of  the  coenurus. 

If  several  lodge  themselves  at  one  time  in  the  cranial  cavity,  the  first 
symptoms  of  gid  are  usually  observed  in  from  the  eighth  to  the 
twentieth  day ;  but  if  there  are  only  one  or  two,  then,  as  a  rule,  the 
signs  of  the  malady  are  later  in  appearing.  C.  Baillet  states  that  he 
did  not  notice  them  in  two  Lambs  until  68  and  11-4  days  after  these  had 
ingested  the  proglottides,  and  although  at  the  autopsies  he  found  in  one 
33,  and  in  the  other  5,  coenures  more  or  less  developed. 

After  the  eighth  day  the  brain  is  extremely  congested,  and  from  the 
fourteenth  to  the  thirty-eighth  day  there  are  seen  on  the  surface  of  the 

'  Rabe.     Berl.  Thieriirztl.  Wochenschrift,  1889. 
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cerebrum  sinuous,  superficial  furrows  of  a  pale-yellow  tint,  at  the 
termination  or  injthe  neighbourhood  of  which  the  vesicles  are  met  with. 
At  the  end  of  two  or  three  weeks,  the  diameter  of  these  varies  between 
•6  mm.,  -8  mm,,  1,  2  or  3  mm. ;  on  the  twenty-fourth  day  they  are  the 
size  of  a  pea,  but  they  do  not  yet  give  any  indication  of  the  formation  of 
scoleces.  These  appear  as  opaque  depressions  on  vesicles  thirty-eight 
days  old,  and  which  are  about  the  size  of  a  cherry.  Those  which  are 
fifty  or  fifty-five  days  old,  and  are  a  little  larger,  have  on  their  internal 
surface  numei'ous  characteristic  scoleces,  with  hooks  and  suckers ;  but 
they  are  still  incompletely  developed,  and  it  is  not  until  the  end  of  two 
months  to  two  and  a  half  months  that  perfect  scoleces  are  seen.  The 
vesicles  do  not  the  less  continue  to  grow  and  to  throw  out  ne»v  heads, 
which  are  found  in  all  degrees  of  maturity  (C.  Baillet). 

It  is  not  rare  to  meet  with,  in  an  early  stage  of  the  experiment,  sinuous 
tracks  like  those  on  the  surface  of  the  brain,  beneath  the  pulmonary 
pleurae,  visceral  layer  of  the  pericardium  or  endocardium,  intestinal 
serous  membrane,  between  the  layers  of  the  omentum,  and  on  the 
diaphragm  and  walls  of  the  oesophagus.  C.  Baillet — to  whom  we  owe 
these  details — has  even  on  one  occasion  found  four  vesicles  twenty  days 
old — two  at  the  apex  of  the  heart  and  two  on  the  surface  of  the  lungs  ; 
these  came  from  wandering  proscoleces  which,  later,  had  become 
atrophied  and  formed  small  fibro-calcareous  tumours — such  as  are  some- 
times met  with  in  animals  that  die  a  long  time  after  the  commencement 
of  the  experiment. 

These  diverse  researches  place  beyond  doubt  the  etiology  of  gid ;  it 
has  its  origin  in  the  Tcenia  co&nurus  of  the  Dog,  the  mature  segments  of 
which — gorged  with  ova — are  expelled  with  the  excrements,  and  fall 
upon  the  herbage  of  pastures  where  this  animal  wanders  along  with 
the  ruminants  it  guards.  It  has  been  nowhere  demonstrated — as  has 
been  advanced — that  the  Wolf,  Fox  and  Polecat  may  harbour  this 
Taenia,  and  so  concur  in  this  infestation. 

The  proglottides  of  the  Tcenia  coenarus,  dispersed  on  the  ground, 
decompose  there,  allow  their  ova  to  escape,  and  the  rains  disseminate 
these  over  the  grass  or  wash  them  into  ditches  or  ponds  from  which 
animals  drink.  Humidity  is  essentially  favourable  to  the  maintenance 
of  vitality  in  these  ova ;  so  it  is  that  gid  is  more  common  in  flocks  that 
frequent  damp  pastures,  and  also  when  the  spring  and  summer  have  been 
rainy.  These  two  seasons  are  likewise  the  two  seasons  in  which  the 
malady  generally  appears,  and  which  coincide  with  turning  out  to  graze, 
and  the  duration  of  the  kind  of  incubation  that  precedes  the  manifesta- 
tion of  the  symptoms. 

In  the  experiments  of  EoU  and  Haubner,  the  proglottides  of  the 
Tania  coenunis,  after  fourteen  days'  desiccation  in  the  air  had  lost  their 
infestive  power.  On  the  other  hand,  Gerlach  was  able  to  communicate 
the  disease  to  Lambs  by  means  of  proglottides  kept  for  three  months  on 
damp  grass. 


PAEASITES    OF    THE    NERVE-CENTRES.  731 

Garcin  has  remarked  that  the  Merinos  and  half-bred  Merinos  of 
Picardy  are  more  readily  infested  than  the  native  Sheep  ;  because,  in 
eating  off  the  grass  close  to  the  ground,  they  are  more  certain  to  take 
the  ova  and  proglottides  than  the  latter,  which  do  not  graze  so  near  the 
neck  of  the  grass-roots.  ^ 

The  influence  of  the  preceding  etiological  conditions  is  subordinate  to 
the  age  of  the  animals,  for  they  are  nearly  all  Lambs  and  Hoggets 
which  pay  a  large  tribute  to  gid — this  disease  being  exceptional  in 
Sheep  more  than  two  years  old.  Cattle  are  longer  exposed  to  it, 
though  after  their  seventh  year  they  certainly  escape.  It  is  difficult  to 
explain,  by  a  varied  consistency  of  the  tissues,  this  susceptibility  of  cer- 
tain ages  and  the  relative  immunity  of  others. 

As  in  a  large  number  of  other  parasitic  maladies,  so  in  this  —attempts 
have  been  made  to  prove  that  heredity  plays  a  part  in  the  development 
of  gid.  Fromage  de  Feugre,  Girou  de  Buzareingues,  Eeynal,  and 
others  were  champions  of  this  notion ;  but  the  evidence  they  invoke  can 
be  easily  explained  by  the  light  of  the  preceding  etiology — though  there 
are  a  certain  number  of  facts  the  significance  of  which  is  obscure,  and 
is,  indeed,  only  suspected.  With  regard  to  the  cases  of  the  Cocnurus  in 
new-born  Lambs — as  those  cited  by  Eiem  and  Ilering,  they  might  be 
accounted  for  by  intra-uterine  infestation  by  means  of  the  proscolex, 
which,  leaving  the  intestine  of  the  mother,  finds  its  way  into  the  circula- 
tory system  of  the  foetus.- 

The  Tcenia  canurus— -the  cause  of  gid — is  itself  derived  from  the 
Cosmirus  cerebralis,  as  the  above-named  experimenters  have  demon- 
strated. This  is  because  the  heads  of  Sheep  which  have  died  of  gid 
are  thrown  to  the  Sheep-dogs,  which  in  this  way  acquire  the  Tienia — each 
scolex  separates  from  the  mother- vesicle  in  their  intestines,  becomes  fixed 
on  the  mucous  membrane,  and  develops  into  a  Tcenia  coeiiurus,  the  ova  of 
which,  dispersed  over  the  ground,  become  in  their  turn  Coenures  if  they 
find  the  conditions  favourable  to  their  development  in  a  Euminant. 

Symptoms. — Gid  varies  in  its  external  signs,  according  as  the 
Ccenurus  is  lodged  in  the  cranial  cavity  or  in  the  spinal  canal. 

CcpliaUc  Gid. — The  malady  often  begins  with  signs  of  congestion  or 
inflammation  of  the  brain  or  its  membranes ;  though  MoUer  asserts 
that  these  early  symptoms  of  brain  invasion  are  absent  in  four-fifths  of 
the  Sheep  which  have  received  the  germ  of  gid.  In  general,  there  is  at 
first  indifl'erence  and  weakness,  an  abnormal  attitude  of  the  head — 
which  is  held  low  and  to  one  side,  or  carried  high,  with  hyperthremia  of 
the  cranium  and  vascular  injection  of  the  sclerotica.     Sometimes  when 

-  Garcin.     Mtmoir  mr  le  7'ouriiis.     Saint-Quentin.  186-2. 

-  Riem.  Feuille  de  Cultivateur,  1805,  p.  213.  —  Fromage  de  Feugre.  Corre-ip.  tur 
la  Coiuiervatlon  tt  I' Amiliorution  des  Anhnaiix  iJomestiqitfx,  I.,  1810,  p.  78.  —  Dupuy. 
Be  V Affection  Ttibcrcu/eu-se  rnlg.appelee  Morve,  1817,  p.  :i42.  —  Girou  de  Buzareingues. 
Mem.  Soc.  Roy.  d' Agriculture,  Paris,  1824.  —  Reyual.  Lor  cit.  Rtc.  de  Med. 
Veterinaire,  1857,  p.  895.  —  Letort.  Rec.  des  Trav.  de  la  Soc.  Medicale  d'lndre-et- 
Loire,  1868. 
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there  is  simultaneous  immigration  of  a  great  number  of  Cuinures,  these 
symptoms  become  exaggerated,  and  notably  the  higher  temperature  of 
the  cranium,  pressure  on  which  causes  pain  ;  the  pulse  is  more  frequent, 
and  acting  under  irresistible  impulse,  the  animal  performs  automatic 
movements  forward  to  the  right  or  left,  in  a  circle  or  rotatory  on  one 
spot — pivoting  round  a  vertical  axis  passing  between  the  collected  four 
limbs.  In  other  cases,  the  animal  acts  as  if  intoxicated,  and  often 
stumbles  and  falls.  At  the  same  time  the  eyes  are  deviated  inwards  or 
outwards,  the  neck  is  contorted,  there  is  grinding  of  the  teeth,  the 
mouth  is  foamy,  and  clonic  contractions  agitate  the  limbs. 

This  kind  of  vertigo — the  precursor  of  gid — is  rarely  continuous,  but 
most  frequently  intermittent ;  in  about  eight  or  ten  days  the  animals 
appear  to  have  recovered  their  health,  and  it  is  altogether  excep- 
tional for  Lambs  to  succumb  in  this  first  stage.  There  may  even  be  a 
definitive  return  to  health,  in  consequence  of  a  regression  of  the  young 
Ccenures  which  have  invaded  the  brain  ;  but  this  fortunate  termination 
occurs  in  scarcely  more  than  2  per  cent,  of  those  attacked. 

Generally,  the  Cystics  continue  to  grow,  and  during  a  period  of  from 
four  to  six  months  the  attentive  observer  recognises  from  time  to  time 
—  and  especially  in  stormy  weather  —  certain  signs  indicating  an 
abnormal  condition  and  permanent  compression,  though  slight,  of 
the  brain.  At  the  end  of  this  period — towards  the  termination  of 
winter,  or  in  the  spring — appear  the  real  symptoms  of  gid. 

There  are  various  disturbances  in  sensibility,  an  intermittent  autom- 
atism, and  a  special  attitude  of  the  head — which  is  sometimes  depressed, 
sometimes  more  or  less  elevated ;  the  animal  pushes  against  walls,  its 
eyes  are  haggard  and  fixed,  and  the  pupils  are  dilated.  By  an  ophthal- 
moscopic examination,  Bouchut  noticed  a  neuro-retiuitis,  consisting  of 
very  marked  cedema  of  the  optic  nerve  and  retina,  and  an  exudate  that 
almost  entirely  masked  the  papilla  of  the  nerve  or  one  of  its  sides. ^ 
The  Sheep  is  feeble  and  indifferent,  gradually  loses  its  appetite,  lags 
behind  the  flock  or  does  not  follow  at  all.  The  nature  and  direction 
of  the  automatic  movements  it  exhibits  are  determined  by  the  situation 
of  the  Coenurus. 

When  the  parasite  occupies  the  surface  of  one  of  the  cerebral  hemi- 
spheres, the  animal  describes  circles  which  become  smaller  and  smaller, 
until  at  last,  pivoting  on  itself,  and  with  the  straw,  hay  or  grass  twisted 
around  its  feet  in  consequence,  it  falls  down.  In  other  instances,  the 
circles  become  extended.  As  a  rule,  the  Sheep  turns  towards  the  same 
side  as  that  on  which  the  brain  is  compressed.  If  the  parasite  occupies 
a  ventricle,  or  if  it  presses  upon  one  of  the  optic  thalami,  the  Sheep 
turns  towards  the  opposite  side ;  but  if  there  are  two  or  more  CcBnures 
infesting  both  hemispheres,  it  moves  sometimes  to  the  right,  sometimes 
to  the  left. 
^  Bouchut.      Atlas  d' Ofht/ialmo.scopie  MeJica/e  et  <le  Cirebroncopit.     Paris,  187C. 
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Some  Sheep  go  straight  forward,  lifting  their  feet  high  and  holding 
their  head  low  and  close  to  the  chest — these  are  named  trottenrs  in 
France,  traheren  in  Germany.  The  hydatid  is  then  locahzed  in  the 
anterior  part  of  the  brain — either  in  the  olfactory  lobes  or  the  corpora 
striata.  If  it  is  seated  in  the  cerebellum,  and  particularly  in  the 
lateral  lobes  or  in  the  posterior  part  of  the  mastoid  lobes,  the  animals 
are  depressed,  can  scarcely  stand,  are  uncertain  in  their  movements, 
fall  frequently,  and  usually  on  the  same  side,  but  get  up  again  innne- 
diately.  If  the  Coeuurus  makes  pressure  on  one  of  the  crura  cerebri, 
the  Sheep  often  falls,  and  then  has  convulsions,  accompanied  by  grind- 
ing of  the  teeth  and  the  ejection  of  foamy  saliva  from  the  mouth. 

It  sometimes  happens— though  very  rarely — that  the  Sheep  executes 
rapid  rolling  movements  ;  then  the  Coenurus  is  lodged  at  the  base  of  the 
cerebellum,  or,  because  of  its  large  size,  if  compresses  at  the  same  time 
the  corpus  striatum  and  the  posterior  lobe  of  the  brain.  If  the  pressure 
is  exercised  on  the  corpora  quadrigemina,  the  eyes  pirouette  in  the 
orbits,  and  the  animal  moves  about  as  if  blind. 

There  may  be  association  of  several  of  these  movements,  when  there 
are  several  parasites,  or  when  only  one  has  become  considerably  ex- 
tended. The  disturbances  are  manifested  by  more  or  less  repeated 
attacks  in  the  course  of  the  day  ;  and  the  disease  may  last  from  four  to 
six  weeks.  The  animals  gradually  become  weaker,  and  succumb  either 
to  cerebral  paralysis  or  to  debility  and  exhaustion. 

Medullar!/  Gid- — The  Coenurus  may  be  localized  in  the  spinal  cord, 
chiefly  in  the  lumbar  region,  and  its  symptomatic  manifestation  is  then 
designated  lumhar  gid  (tournis  lombairey  or  Jn/datic  paraplcqia  (Roll). 

The  first  signs  noticed  are  paresis  of  one  of  the  hind-limbs,  or  a  par- 
ticular weakness  of  the  loins — the  hind-quarters  sway  during  walkin", 
and  nearly  descend  to  the  ground  when  the  animal  ascends  a  slope  ;  it 
staggers  and  rocks  from  right  to  left,  sometimes  convulsively  jerks  up 
its  hind-legs  hke  a  Horse  with  stringhalt,  or  pushes  them  under  its 
body  as  far  as  the  fore-legs,  and  often  ends  by  tumbling  over.  It  has 
much  difficulty  in  following  the  flock,  and  slight  pressure  on  the  loins 
will  cause  it  to  fall.  Gradually  the  lumbar  weakness  increases,  and  at 
last  the  Sheep  sits  down,  and  in  order  to  move  it  drags  its  body  along 
by  means  of  its  forefeet.  Complete  paraplegia  at  last  supervenes. 
During  this  evolution  of  the  malady,  paralysis  of  the  rectum  and 
bladder  commences,  and  all  the  apparent  signs  of  cachexia — paleness 
of   the  mucous  membranes,  infiltrations,  shedding  of   the  wool,   and 

^  Yvart.  Journ.  de  Mt-d.  Vet.  et  Comparee,  1S27,  p.  394.  —  Dupuy.  Jotirn.  Prat, 
de  Med.  Veterinaire,  1830,  p.  (34.  —  Calmeil.  Art.  Moefle  Epinurre.  Diet,  de  Medi- 
cine, 2nd  edition,  XX.,  1839,  p.  53.  —  Reyn.al.  Rec.  de  'Sli-A.  Veterinaiie,  1854,  p.  423. 
—  Hokmayer.  Archiv  f.  Thierheilknnde  :  Journ.  de  Med.  Veterinaire,  Lyons,  1854, 
p.  84.  —  Valenciennes  and  Delafond.  Comp.  Rend,  de  I' Acad,  des  Sciences,  XLV., 
1857,  p.  452.  —  Riill.  Mamiel  de  Pathol,  et  Therap.  des  Anhii.  Doviextirptes.  Frencl'i 
edition,  1869,  II.,  p.  76.  —  Forster  and  Oreste.  Bicettario  Tasraltile  ad  Uao  dei 
Vet€7'inuri.      Xaple.s,  1885. 
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progressive  emaciation,  notwithstanding  retention  of  the  appetite  and 
the  abnormal  consumption  of  forage.  The  malady  may  be  prolonged 
for  several  months,  if  slaughter  does  not  intervene  to  prevent  a  natural 
death  by  extreme  exhaustion. 

did  in  the  Ox-.^-^Though  much  less  common  in  Cattle  than  in  Sheep, 
gid  appears  in  them  more  particularly  during  the  course  of  the  first  or 
second  year,  and  may — though  less  exceptionally  than  in  the  ovine 
species — be  observed  at  adult  age,  from  four  to  six  years.  It  is  marked 
at  first  by  diminished  appetite,  sluggishness,  by  the  head  being  carried 
a  Httle  elevated  and  to  the  right  or  left,  and  executing  often-repeated 
lateral  spasmodic  movements.  In  certain  Cattle,  the  head  is  kept  con- 
stantl}'  depressed  without  any  convulsive  jerkings,  and  if  the  animal  is 
at  liberty  it  performs  rotatory  movements,  like  Sheep  affected  with  the 
same  malady.  Or  it  pushes  irresistibly  forward,  pressing  the  head  so 
firmly  against  the  walls  of  the  cow-house  that  it  is  difiicult  to  drive  it 
back.  The  forehead  and  base  of  the  horns  are  hot,  the  pupils  are 
dilated,  there  is  photophobia,  and  the  respirations  are  quickened.  The 
creature  is  very  impressionable,  starts  at  a  sudden  noise,  tries  to  run 
away,  and  sometimes  falls  to  the  ground.  The  appetite  disappears 
altogether,  or  the  animal  only  munches  what  is  put  into  its  mouth,  or 
holds  it  between  its  lips — unconscious  that  anything  is  there.  Percus- 
sion on  the  points  of  the  cranium  corresponding  to  the  situation  of  the 
Ccenurus  causes  pain,  and  elicits  a  duller  sound  than  on  the  healthy  side. 
Death  is  the  termination  of  the  disease,  and  results  from  the  same  causes 
as  in  the  Sheep,  though  generally  in  a  shorter  period — sometimes  in  a 
few  days  (Hering),  but  ordinarily  two  or  three  weeks,  and  exceptionally 
two  or  three  months  (Maillet),  or  even  eight  months  (Gieres). 

Gid  in  the  Home.- — We  possess  three  observations  with  regard  to  gid 
in  the  Horse.  Frenzel  saw  a  Horse,  two  years  old,  which,  for  nearly 
a  year,  was  affected  with  a  kind  of  intermittent  gid,  with  feebleness, 
languor,  anicmia,  and  dilatation  of  the  pupils.  At  the  autopsy,  there 
was  found  between  the  cerebellum  and  cerebrum  a  Coenurus  weighing 
about  10  grammes.  The  second  observation  was  made  by  the  veterinary 
surgeons  of  the  Haras  at  Trakehnen,  on  a  thoroughbred  Horse,  ten 
years  old.  The  disease  commenced  with  double  amaurosis,  with  a 
grayish  reflection — ^bordering  on  red — at  the  fundus  of  the  eye.  Three 
months  afterwards,  the  animal  began  to  be  unsteady  in  its  gait  during 
exercise,  and  sought  to  support  itself   against  something  by  always 

^  Maillet.  Mcmoire  unr  le  Tourvi^  considtre  clans  I'Esptce  Bovine.  Rec.  de  M^d. 
Vet.  Pratique,  183(5,  pp.  113,  169.  -  Hering.  Archiv  f.  Thierheilkunde,  and  Repert. 
d.  Thierheilkunde  ;  Journ.  de  Med.  Veter.  Lyon,  1854,  pp.  86,  523.  —  Gieres.  Vier- 
teljahre-sschrift,  XVIIT.,  186'J,  p.  52  ;  Journ.  de  Med.  Veter.  Lyon,  1863,  p.  123.  — 
Cruzel.  Traile  Prat,  des  AlaL  de  I'Espece  Bovine,  18C9.  —  Rudofsky.  Uie  Dreh- 
krankheit  der  Binder.  Monats^sclir.  des  Vereines  d.  Tliieriirzte  in  CEsterreich,  1887, 
pp.  137,  153.  —  Trinchera.  R.  .Scuola  Super,  di  Med.  Veter.  di  Milano.  Annuario 
per  1887-88,  p.  66. 

^  Frenzel.  Tennecker'e  Zeitnng,  IV.,  and  (iurlt's  Pathol.  Anatoniie,  1831,  p.  324.  — 
Zundel.  Journ.  de  Med.  Veter.  Lyon.  1864,  p.  422  ;  quoted  from  Der  Thierarzt, 
1861,  p.  54.  —  Schwanefeldt.  Archiv  f.  Wissseuch.  u.  Prakt.  Thierheilkunde.  Berlin, 
1885,  p.  230. 
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backing,  and  carrying  the  head  spasmodically  to  the  left.  These 
attacks  were  repeated  about  every  eight  days,  and  the  Horse  could 
not  turn  to  the  right.  One  day,  a  month  later,  it  fell  suddenly  on  its 
right  side,  inert  and  insensible,  and  died  in  the  evening.  At  the 
autopsy  there  was  discovered,  a  little  below  the  anterior  extremity  of 
the  right  cerebral  hemisphere,  a  Coenurus  (?)  containing  about  35 
grammes  of  serum.  The  adjoining  cerebral  substance  was  completely 
softened,  the  dura  mater  and  sphenoid  bone  were  also  absorbed  in  this 
situation — the  bone  showing  an  opening  with  a  sharp  border,  closed 
only  by  a  thin  pellicle.  The  other  observation— too  briefly  reported — 
concerns  a  carriage  Horse  that  died  suddenly  of  acute  vertigo,  and  on 
examining  it  after  death  Schwanefeldt  found  a  Coenurus  containing 
about  65  grammes  of  serum  ;  it  was  situated  on  the  surface  of  the 
brain,  and  was  compressed  by  the  cranial  bones. 

Gid  -in  the  Goose. i— This  case  was  observed  by  Hering,  the  Goose 
presenting  symptoms  analogous  to  those  noticed  in  Sheep  affected  with 
gid — head  inclined  to  the  left,  and  one  eye  looking  outwards,  the  other 
downwards ;  later,  the  head  was  so  much  thrown  backwards  that  the 
throat  was  directed  upwards  and  the  forehead  inclined  towards  the 
ground;  finally,  the  head  was  brought  entirely  beneath  the  left  wing, 
the  creature  lost  its  equihbrium,  and  lay  on  its  back  with  its  feet  in 
the  air.  At  the  commencement,  it  moved  in  a  circle  to  the  left ;  later, 
there  was  complete  immobility,  but  without  loss  of  consciousness.  On 
making  an  autopsv,  a  hard,  yellow  tumour,  the  size  of  a  peppercorn, 
was  found  on  the  surface  of  the  left  cerebral  lobe ;  it  was  non-adherent, 
had  no  definite  structure,  and  was  considered  a  dead  and  atrophied 
hydatid.  The  meninges  and  substance  of  the  brain  were  greatly  in- 
jected ;  but  the  cranial  bones,  as  well  as  the  spinal  cord,  were  healthy. 

Diagnosis.— Gid  in  the  Sheep  offers  symptomatic  resemblances  to 
the  other  affections  of  the  brain  or  neighbouring  parts. 

Vertigo,  meningo-cephalitis  due  to  the  influence  of  solar  heat  or  a 
prolonged  sojourn  in  the  fold  in  summer,  is  distinguished  from  gid  by 
the  redness  of  the  nasal,  buccal  and  conjunctival  mucous  membrane,  by 
the  heat  of  the  body,  and  rapid  puffing  and  breathing  ;  the  animal  rarely 
circles  round,  pushes  its  head  against  the  walls  and  rack,  bleats  almost 
continually,  and  soon  dies. 

Epilepsy  is  recognised  by  the  perfect  state  of  health,  except  for  the 
fits,  and  the  absence  of  turning. 

Blindness,  which  is  sometimes  witnessed  in  Lambs,  renders  them 
uncertain  in  their  progression,  and  causes  them  to  run  against  sur- 
rounding objects.  An  examination  of  the  eyes  should  dispel  all 
doubts. 

The  presence  of  the  larvaj  of  the  CEslrus  ovis  in  the  frontal  sinuses 
(see  p.  570)  has  sometimes  given  rise  to  mistakes,  especially  in  confound- 
ing the  symptoms  with  those  of  gid.  This  false  gid  is,  however,  rarely 
accompanied  with  circular  movements,  while  the  symptoms  special  to 
it,  and  particularly  the  nasal  discharge,  sneezing,  and  ejection  of  the 
larvae,  are  very  distinctive 

1  Hering.  Repettoruiin  der  Thierhuilkunde,  1861  ;  Journ.  de  M^d.  Veter.  Lyon, 
1862,  p.  268. 
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An  inflammation  of  the  si7iuscs,  with  purulent  collection  and  altera- 
tion in  the  bony  walls,  may  react  on  the  cranium,  and  give  rise  to 
symptoms  analogous  to  those  of  gid.  But  the  nasal  discharge  here, 
again,  sometimes  the  age  of  the  animal,  and  the  rapid  manifestation  of 
giddiness,  may  serve  as  a  differential  diagnostic.'^ 

Medullary  gid  is  distinguished  from  the  trenihling  disease  (the 
Scotch  lonping-ill),  or  lumbar prurign,  by  the  absence  of  itching,  rubbing, 
and  bites  on  the  skin. 

Pathological  Anatomy. — At  the  autopsy  of  animals  which  have 
died  of  gid,  one  or  more  Coenures  are  found  in  the  cranium,  as  much 
more  developed  as  the  disease  has  been  prolonged.  When  speaking  of 
its  etiology,  and  of  the  experiments  which  have  established  this,  the 
developmental  phases  of  the  parasitic  vesicle  were  described.  In  practice, 
the  number  of  Coenures  is  generally  limited,  though  Huzard  has 
counted  more  than  thirty  in  the  head  of  a  Lamb.  Their  size  and 
development  are  generally  in  inverse  proportion  to  their  number. 
Huzard  has  seen  some  which  occupied  nearly  one-half  of  the  cranial 
cavity. 

These  vesicles  are  found  at  various  parts  of  the  brain.  When  they 
are  small  and  deeply  situated,  they  are  surrounded  by  a  pseudo- 
purulent  exudate,  which  is  yellow  and  creamy  in  places.  If  the 
Ccenurus  is  voluminous,  the  brain  substance  in  its  vicinity  is  depressed, 
atrophied,  wasted,  and  forms  a  more  or  less  regular  pouch,  the  wall  of 
which  is  formed  of  tiexuous,  interrupted,  or  broken  nerve-tubes,  that  are 
less  numerous  than  in  the  normal  substance ;  by  nerve-cells  which  are- 
no  longer  in  communication  with  the  nerve-tubes  ;  by  a  large  quantity 
of  amorphous  substance  and  molecular  granules ;  and,  lastly,  by 
calcareous,  crystalline  particles.  Capillary  vessels  traverse  this  layer, 
and  are  continuous  with  those  of  the  cerebral  substance  (Kobin,  quoted 
by  Eeynal).  This  pouch  contains  a  grumous  purulent  matter,  and 
the  peripheral  cerebral  substance  is  inflamed,  dense,  and  granular. 

When  the  Ccenurus  is  in  a  ventricle,  the  roof  of  this  is  thinned,  and 
sometimes  reduced  to  its  envelopes  ;  the  septum  lucidum,  posterior 
pillar  of  the  fornix  and  the  corpus  callosum  are  also  thinned,  and  even 
perforated,  and  pushed  towards  the  hemisphere,  or  into  the  opposite 
ventricle,  into  which  the  vesicle  sometimes  protrudes. 

The  old  and  voluminous  Coenures,  situated  on  the  superficial  parts  of 
the  brain,  have — by  compression — caused  absorption  and  attenuation  of 
the  roof  of  the  cranium,  which  yields  to  pressure  of  the  fingers. 

In  medullary  gid,  the  Coenurus  is  elongated,  fusiform,  and  from 
3  cm.  to  5  cm.,  and  even  a  foot,  long  (Numan).  Usually  there  is  only 
one,  and  it  is  lodged  in  the  lumbar  region ;  it  may,  however,  occupy 
the  cervical  region  (May),  or  the  posterior  part  of  the  medulla  oblongata 

'  KailHet.  Sur  unc.  Affdion  Nou-Paranitaire  ximulant  k  TovrniH  ckez  k  Moutoii. 
Kec.  de  Mt'd.  Vt'tt'-rinaire,  1881,  p.  398. 
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(Storing).  In  some  cases,  it  has  undergone  calcareous  degeneration, 
and  is  only  recognisable  by  its  hooks,  which  have  persisted  (Roll).  It 
sometimes  only  occupies  one-half  of  the  spinal  cord,  sometimes  the  two 
divisions,  or  it  is  intermediate,  and  completely  separates  them  (Yvart). 
It  may  be  situated  deeply,  or  only  be  beneath  the  arachnoid.  The 
medullary  substance  is  atrophied  and  hypera?mic  where  it  is  located, 
or  it  is  softened.  The  muscles  of  the  hind-quarters  are  wasted,  and 
otherwise  show  the  alterations  of  cachexia. 

In  a  large  number  of  animals,  there  are  found  in  various  organs — 
and  especially  the  heart,  lungs,  liver,  spleen,  mesentery,  and  muscles — 
some  round  or  ovoid  greenish  corpuscles,  from  1  nmi.  to  4  mm.  in 
diameter  ;  they  are  composed  of  an  enveloping  membrane  and  granular 
contents,  rich  in  fat  globules.  These  are  atrophied  and  degenerated 
Ccenures — the  remains  of  erratic  embryos  which  have  not  met  with  the 
conditions  favourable  for  their  development.  Nathusius  and  Eichler 
have  seen  somewhat  large  Ccenures  in  the  subcutaneous  connective 
tissue  of  the  Calf  and  Sheep. 

The  malady  having  generally  a  chronic  course,  there  are  observed 
more  or  less  everywhere  the  lesions  of  pronounced  cachexia. 

Prophylaxis.— It  is  superfluous  to  advise  keeping  Dogs  apart  from 
the  flocks,  as  this  promiscuousness  is  a  condition  of  Sheep  and  Cattle 
rearing  ;  but  they  ought  to  be  as  few  as  are  necessary.  What  is 
possible,  is  to  free  the  Dogs  from  their  Taenia)  by  the  means  already 
indicated  (p.  453).  This  step  should  be  undertaken  at  least  once  a 
year,  at  the  return  of  springtime.  Hager — quoted  by  Ziirn — recom- 
mends, with  this  view,  the  black  oxide  of  calcined  copper,  in  5  centi- 
gramme doses  three  times  a  day  for  ten  days ;  it  may  be  given  in  bread 
or  meat,  or  in  the  form  of  pills.  It  is  well,  during  this  anthelmintic 
treatment,  to  keep  the  Dog  tied  up,  in  order  that  the  expelled  Tiouia} 
may  be  collected  and  destroyed  by  tire. 

The  Wolf,  Fox,  and  Pole-cat,  which  have  been  accused  of  also 
harbouring  the  Tcenia  Cienurns,  are  already  actively  hunted  down  ;  so  it 
is  needless  to  recommend  this  treatment  for  them. 

The  heads  of  Sheep  which  had  been  affected  with  gid  should  be 
burned  or  boiled,  and  never  left  for  Dogs  to  devour.  If  they  must  be 
buried,  precautions  should  be  taken  against  Dogs  and  Foxes,  which  are 
likely  to  disinter  them. 

It  might  be  also  useful  to  prohibit  the  use  of  certain  wet  pastures, 
where  the  germs  of  gid  are  more  particularly  preserved. 

Lastly,  it  has  been  recommended  to  give  young  animals  of  the  flock, 
from  time  to  time  during  the  summer,  when  the  disease  is  enzootic, 
tonic  or  anthelmintic  preparations.  Those  which  have  been  recom- 
mended in  distomatosis  will  answer  perfectly  well  for  this  malady. 

Treatment. — In  consequence  of  the  serious  nature  of  the  disease  and 
the  unsatisfactory  results  of  treatment,  nothing  is  done  to  cure  the 

47 
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animals,  which  are  generally  sent  to  the  butcher.  This  is  the  least 
expensive  couvso  to  adopt,  and  it  is  the  only  one  to  follow  in  lumbar 
gid.  But  special  reasons — chietly  related  to  the  value  of  individual 
animals — may  present  themselves  in  favour  of  attempting  curative 
treatment. 

Many  remedies  have  been  reconnuended.  but  there  are  none  which — 
administered  internally — can  reach  the  parasite,  and  with  the  more 
energetic  drugs  there  is  risk  of  killing  the  patient ;  so  that  it  is  by  acting 
directly  on  the  seat  of  the  disease — on  the  cranium — that  beneficial 
results  may  be  hoped  for.  Of  the  numerous  modes  of  treatn^eut 
advised,  those  of  trephining  and  continued  irrigation  have  yielded  the 
best  results. 

The  object  of  trephining  is  extraction  of  the  hydatid. 

Before  operating,  it  should  be  ascertained  whether  the  Ccvnurus  is 
single,  as,  if  there  are  several,  the  operation  will  have  no  chance  of 
success,  and  it  is  the  same  if  the  CuMiurus  is  deep-seated  in  the  brain  or 
medulla  oblongata.  It  must  be  immediately  beneath  the  meninges,  and 
its  site  must  be  ascertained — this  is  the  first  ditViculty,  and  it  is  a  serious 
one  :  but  it  may  be  frequently  solved  by  a  consideration  of  the 
symptoms,  especially  the  turning.  \Ve  have  seen  that,  generally,  the 
side  towards  which  the  Sheep  inclines  is  that  on  which  the  parasite  is 
situated ;  but  this  is  not  always  the  case.  The  inclination  of  the 
summit  of  the  head  is,  according  to  Lafosse,  an  infallible  guide.  '  When 
this  summit  iuchnes  to  one  side  in  such  a  way  that  the  ear  or  horn 
attached  to  that  side  is  lower  than  the  opposite  one,  that  is  the  side  on 
which  the  worm  will  be  found.  This  inclined  position  is  always 
observed  when  the  worm  is  lodged  in  cue  side  of  the  cranium,  or  even 
when  it  occupies  the  middle  plane,  but  is  rather  more  prolonged  to  one 
side  than  the  other. '^  Another  sign — which  is  not  constant — is  tume- 
faction of  the  cranium  at  the  part  corresponding  to  the  hydatid.  The 
local  thinness  of  the  bone— which  yields  to  pressure  of  the  finger — 
as  well  as  the  pain  caused  by  this  pressure,  or  percussion  after  the  skin 
has  been  clipped,  will  sometimes  serve  as  a  guide.  When  there  is  no 
reason  for  preferring  one  side  to  another,  the  operation  is  performed  in 
the  middle — slightly  to  one  side  of  it,  however,  to  avoid  the  falx  cerebri 
and  its  venous  sinus.  In  the  Sheep  and  Goat,  the  puucture  should  be 
made  at  one  or  two  centimetres  in  front  of  the  imaginary  transverse 
line  drawn  between  the  anterior  part  of  the  base  of  tlie  horns  or  the 
sinus  that  takes  its  place. 

The  part  being  decided  upon,  the  aninuxl  is  made  to  fast  from  the 
previous  evening,  and  it  is  bled  if  plethoric.  The  anterior  surface  of  the 
cranium  is  shaved  ;  the  animal  is  placed  on  a  table,  the  side  to  be 
operated  upon  being  uppermost.  A  V-shaped  incision  is  made  through 
the  skin — the  point  downwards — lai-ge  enough  to  allow  the  trephine  to 
'  Lafosse.      Truid  lii  Pathologie  Veteritiaire,  III.,  1807,  p.  71. 


J'AUAHITKH    ()\'    'IHi:    NIUtVK-CENTJilOH.  73'^ 

iiiovo  easily.     This  skin  is  dissected  off,  and  the  periosteum  scraped 
away  from  the  bone. 

Perforation  of  the  bone  is  often  made  with  a  drill,  a  trocar,  etc.,  but 
it  is  more  speedy  and  sure  if  effected  by  means  of  a  trephine,  7  mm.  to 
H  mm.  in  diameter,  the  point  of  which  is  as  little  salient  as  possible. 
The  dura  inaler  must  be  protected  by  covering  the  opening  with  a  piece 
of  lint.  It  often  happens  that  pressure  of  the  hydatid  distends  this 
meninge,  so  that  the  reflux  of  blood  takes  place  gradually.  If  in  about 
ten  to  fifteen  minutes  the  dura  mater  does  not  protrude,  a  crucial  in- 
cision is  made  in  it  with  the  bistoury. 

When  the  oj^ening  has  been  made  at  the  right  spot,  the  Camurus 
projects  itself  from  it,  and  it  must  not  be  punctured  until  movement 
has  ceased;  the  puncture  should  be  so  tine  as  to  allow  the  fluid  to 
escape  from  the  vesicle  drop  by  drop.  It  is  preferable  not  to  empty  the 
vesicle  at  once,  as  the  resulting  depression  may  produce  fatal  apoplexy. 
When  two  or  three  centilitres  are  extracted,  the  opening  in  the  cranium 
is  closed  by  a  piece  of  lint,  on  which  is  placed  a  fine  ])ledget  of  tow ;  the 
Hap  of  skin  is  placed  over  this,  and  another  pad  of  lint  laid  over  all  and 
maintained  by  a  band  or  cap  tied  round  the  head,  and  kept  wet  with 
cold  water.  The  hydatid  is  emptied  in  four  or  five  times,  at  intervals 
of  six  to  ten  hours.  When  this  is  completed,  then  the  Camurus  is 
removed  by  seizing  it  with  forceps,  turning  it  round  and  round  so  as  to 
twist  it  into  a  kind  of  cord,  and  pulling  it  gradually  outwards ;  or  a 
long  goose-quill  may  be  employed — the  borders  being  notched  on  the 
side  next  the  barbs — and  manipulated  in  the  same  way  as  the  forceps. 
The  operation  being  terminated,  a  similar  dressing  is  again  applied, 
when,  if  the  case  does  well,  in  a  few  days  the  coma  and  somnolescence 
resulting  from  extraction  of  the  Coenurus  will  disappear,  and  the  animal 
regain  its  health. 

With  cattle  a  similar  procedure  may  be  followed,  only  a  few  van'ations 
being  observed.  The  animal  is  laid  on  a  bed  of  straw,  on  the  diseased 
side,  and  in  a  place  sheltered  from  the  wind.  As  the  frontal  sinuses 
extend  on  the  cranium,  the  first  table  of  the  bone  is  perforated,  when 
the  sinus  is  opened ;  then  the  inner  table  is  peiforated.  The  vesicle 
being  removed,  the  outer  opening  is  closed  by  the  flap  of  skin,  which  is 
maintained  by  a  pitch  plaster,  and  the  whole  is  covered  by  a  wide-tailed 
bandage,  that  is  tied  around  the  head  and  the  horns.  Then  the  animal 
may  be  allowed  to  rise,  or  be  permitted  to  lie  if  it  is  too  weak.  If  it 
can  stand,  it  should  be  fastened  between  two  posts  for  fifteen  or  twenty 
days,  to  prevent  the  head  being  rubbed — the  length  of  the  two  cords 
allowing  it  to  rest,  and  food  and  water  being  placed  on  the  ground 
before  it.  The  indifference  and  difficulty  in  masticating  observed  before 
the  operation  persists,  and  even  increases  after  it,  especially  during  the 
reaction  fever.  Certain  animals  are  so  feeble  that  it  is  necessary — for 
several  days — to  put  food  easy  to  eat  into  their  mouths,  and  sometimes 

47—2 


740  TREATISE    ON    PARASITIC    DISEASES. 

to  feed  them  on  soup  or  boiled  roots.  But  after  eight  or  ten  days  their 
strength  returns,  and  they  can  then  attend  to  themselves.  In  eighteen 
or  twenty  days  after  the  operation  the  dressings  are  removed,  and  the 
animal  can  go  out.  Not  unfrequently,  when  first  exposed  to  the  day- 
light, it  makes  certain  circling  movements,  but  these  only  continue 
for  a  few  minutes  if  no  Ccenures  have  been  left  in  the  cranium 
(Maillet). 

Notwithstanding  the  numerous  more  or  less  perfected  procedures 
proposed  for  gid,  trephining  only  inspires  a  moderate  degree  of  con- 
fidence. This  is  due  to  the  difficulty  in  fixing  on  the  exact  situation  of 
the  hydatid,  and  the  possibility  of  there  being  several  others,  as  well  as 
the  frequent  complications  that  follow  the  operation,  and — to  sum  up — 
the  small  proportion  of  recoveries  obtained. 

If  the  hopes  entertained  with  regard  to  hydrotherapy  be  realized, 
then  it  should  soon  supplant  the  various  effraction  procedures  just 
mentioned.  Hartenstein,i  of  Charleville,  instituted  the  mode  of  treat- 
ment by  refrigeration  of  the  cranium,  which  had  been  already  indicated 
by  Gieres  for  gid  in  cattle.  It  is  justified  by  what  is  known  as  to  the 
influence  of  cold  in  preventing  the  development  of  inferior  organisms,  or 
destroying  them.  By  means  of  it  Hartenstein  has  cured  a  foal,  a 
heifer,  and  five  Sheep.  Nocard  has  also  been  successful  with  two  Lambs, 
and  the  successes  appear  to  be  more  frequent  than  the  failures.  What 
confirms  the  value  of  this  method  is  the  result  of  autopsies.  In  one 
case  in  which  the  treatment  was  suspended  before  recovery  was  com- 
plete, and  the  animal  was  slaughtered  eight  days  afterwards,  the  lateral 
ventricles  of  the  brain  were  found  to  be  very  much  dilated,  and  in  the 
left  was  a  Ccenurus  the  size  of  a  billiard-ball,  having  ten  to  twelve 
scoleces  still  alive.  In  other  instances,  the  Coonures  are  dead,  and 
shrivelled  and  reduced  to  the  size  of  a  hemp-seed,  or  they  have 
disappeared  altogether. 

The  application  of  the  treatment  is  very  simple.  A  vessel  of  any  kind 
is  filled  with  cold  water,  which  an  indiarubber  tube  conveys  to  the  head 
of  the  Sheep,  the  animal  being  fixed  in  a  narrow  box  from  which  the 
head  alone  projects,  so  that  while  the  head  is  saturated  the  body  is 
kept  dry.  At  the  commencement  of  irrigation  the  animal  struggles 
violently,  but  it  soon  becomes  calm,  and  after  fifteen  or  twenty  minutes 
may  be  left  to  itself.  This  irrigation  is  continued  without  interruption 
for  three  days,  except  during  feeding.  Then  it  may  be  reduced,  but  the 
treatment  should  be  prolonged.  Frequently  after  the  first  day  there  is 
an  amelioration,  that  becomes  more  and  more  marked.  A  cure  is 
complete  in  about  fifteen  to  twenty  days,  and  sooner  if,  for  the  irrigation, 
crushed  ice  in  a  cloth  bag  be  applied. 

'  Hartenstein.  L' Ilijdropthcrapie  ar pltqiiee  a  la  Mcdecine  des  Animaiix.  Paris, 
188-1.  —  Nocard.      Kecueil  de  Med.  Veterinaire,  1885,  p.  450  ;  188G,  p.  330. 
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Article  III.— Larvae  of  the  CEstridae. 

Encephalon.^ — Some  observations  demonstrate  that  the  larva;  of 
the  (Estridai  may  penetrate  to  the  brain  of  Equines. 

The  presence  of  these  parasites  is  betrayed  by  circular  movements  or 
difficulty  in  standing;  an  abnormal  position  of  the  head,  which  is 
carried  obliquely ;  the  pupils  are  dilated,  there  is  tetanic  contraction  of 
one  or  two  limbs,  convulsive  agitation  of  one  or  two  others,  and  all  the 
symptoms  of  encephalitis.  Sometimes  the  malady  runs  its  course  with 
the  rapidity  of  acute  apoplexy  (Lourdel),  or  almost  acute  (Franchi) ;  m 
other  cases,  the  animal  takes  three  or  four  days  in  dying  (Sirodot, 
Siedamgrotzky). 

The  diagnosis  of  such  a  disease  is  always  very  difficult,  and  can 
scarcely  be  established  until  after  death.  It,  fortunately,  has  little 
importance,  as  a  fatal  termination  rapidly  supervenes. 

At  the  autopsy,  the  larvte  of  the  CEstridie  are  found,  not  only  in  the 
stomach,  but  also  in  the  pharyngeal  opening  of  the  Eustachian  tubes,  in 
the  nasal  cavities,  and  in  the  cranium  (Franchi).  The  brain  is  lacerated, 
and  is  also  the  seat  of  active  inflammation  that  extends  some  distance 
beyond  the  point  occupied  by  the  parasite;  there  is  likewise  violent  menin- 
gitis. A  single  larva  has  usually  entered  the  cranium  ;  but  Bruckmiiller 
has  seen  two,  and  Franchi  several,  which  were  at  various  depths.  In  all 
these  instances,  the  lower  surface  of  the  medulla  oblongata  was  attacked, 
with  the  exception  of  Franchi's  case,  in  which  the  base  of  the  cerebrum 
and  cerebellum  were  involved ;  and  in  that  of  Boas,  in  which  the  larva 
was  between  the  left  anterior  corpus  quadrigeminus  and  the  correspond- 
ing cerebral  hemisphere.  It  was  the  left  side  of  the  pons  Varolii  in 
BruckmiUler's  case  ;  the  left  lateral  fasciculus  of  the  medulla  oblongata, 
behind  the  calamus  scriptorius,  in  that  of  Sirodot ;  the  anterior  part  of 
the  right  restiform  body  iu  that  of  Siedamgrotzky  ;  the  crura  cerebri  in 
that  of  Lourdel ;  and  the  medulla  oblongata  and  pons  Varolii  in  that  of 
Dieckerhoff. 

The  kind  of  G^-^stridai,  the  larva  of  which  may  thus  penetrate,  is  still 
very  uncertain.  A  priori,  it  is  natural  to  suppose  that  it  is  the  Crantro- 
2)hilus  hcemorrhoidcdis,  which,  more  than  any  other,  sometimes  remains 
fixed  in  the  post-buccal  regions.  Nevertheless,  Bruckmiiller  thought 
he  had  to  do  with  the  Gtistiopliilus  nasal  is,  Boas  the  Hijpodcrma  bans; 
Megnin  states  the  larva  found  by  Lourdel  belonged  to  the  latter  species  ; 
wiiile  the  description  Siedamgrotzky  gives  of  the  one  he  discovered 
does  not  appear  to  be  that  of  one  of  the  (Estridac. 

The  situation  occupied  by  the  parasite  allows  of  the  course  it  followed 
into  the  interior  of  the  cranium  being  traced.  It  is  probable  that  the 
larva,  on  arriving  in  the  guttural  pouch  from  the  pharynx,  passes 
through  the  walls  of  the  pouch  to  pass  into  the  foramen  lacerum  at 
the  base  of  the  cranium,  and  so  finds  itself  at  the  under  surface  of 
the  brain. 

1  Bruckmiiller.  Brtiu-ienhirveti  im  Gthirnt  tints  Fohkn.  Vierteljahrs.sch.  f.  Wis- 
sensch.  Veteriniirkunde,  1885,  p.  48.  —  Franchi.  Morte  di  un  Asino  ptr  Larre  di 
E^tro.  Archivio  di  Med.  Veterinaria.  Milan,  1876,  p.  104.  —  Lourdel,  quoted  by 
Megnin.  Rec.  de  Med.  Veterinaire,  1878,  p.  602  ;  and  Coinp.  Rend.  Soc.  de  Biologie, 
1880,  p.  19:5.  —  Sirodot.  Reunion  des  Soc.  Sav.  a  la  Sorbonne  ;  La  Nature,  1880,  T., 
p.  362.  —  Siedamgrotzky.  Bericht  ii.  d.  Veteriniirwesen  im  K.  Sachsen  f.  1884,  p.  1.'). 
—  DieckerhoflF.  Wochenschr.  f.  Thierheilkunde,  1888.  —  Boas.  Tidsskrift  for 
Veterinaerer,  1889,  p.  73. 
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The  larva>  collected  by  Rose  in  the  brain  of  a  foal  in  1828,  doubtless 
belonged  to  the  Gistridaj. 

Si'iNAL  CoKD. — In  1827,  Tombs  found  a  larva— belonging  to  the 
(Estridtr,  no  doubt — in  the  spinal  cord  of  a  pony. 

In  14  cattle — generally  young — of  39  he  examined,  Hinrichsen  saw 
larva>  lodged  in  the  fat  between  the  spinal  canal  and  dura  mater. 
Their  number  varied  from  one  to  twenty,  and  they  were  from  8  mm.  to 
13  mm.  long,  by  1  mm.  to  2  mm.  in  diameter.  Their  presence  was  not 
revealed  during  life,  nor  at  the  autopsy,  by  any  appreciable  sign. 

Hinrichsen  was  inclined  to  consider  them — though  without  sufficient 
reason — as  larva?  of  the  Hypoderma  bovis  in  the  first  stage. ^ 

1  Hinrichsen.  Ueber  einem  Xeuen  Parasittn  in  Riickemnarkskanal  ilea  Rindv-^. 
Archiv  f.  Wiss.  u.  Trakt.  Thierheilkunde.  XIV.,  1888,  pp.  219,  ii>^. 


CHAPTER  II. 

PARASITES    OF    THE    SENSORY   ORGANS. 

Parasitism  of  the  organs  of  taste  and  smell  is  naturally  that  of  the 
mouth  and  nasal  cavities.  This  chapter  will,  therefore,  only  comprise 
the  parasites  of  the  ear  and  eye. 

Article  I. — Parasites  of  the  Ear.^ 

Parasitism  of  the  ear  commences  with  the  external  ear.  The  only 
exception  to  this  rule  that  we  know  of  is  the  observation  of  Gelle.  At 
the  autopsy  of  a  Dog,  he  found  a  Linguatula  tcenioides  in  the  middle 
ear,  the  mucous  membrane  of  which  was  red,  thickened,  and  covered 
with  pus.  The  parasite  was  supposed  to  have  penetrated  by  the 
Eustachian  tube,  as  another  individual  of  the  same  species  occupied 
the  corresponding  nasal  cavity. - 

All  the  parasites  of  the  skin  may  attack  the  external  ear,  as  they  do 
the  other  parts  of  the  integument.  Some  of  them  localize  themselves 
voluntarily  there— such  as  the  SimuUum  on  Horses  (p.  27),  the  larva? 
of  the  Sarcopliaga  magnifica  on  Dogs  (p.  41).  Pradal  says  that  when 
Pigs  are  exposed  to  the  hot  sun,  their  ears  become  cracked  and  the 
larvae  of  Flies  soon  burrow  in  the  wounds  thus  formed.  In  the  larger 
Herbivora,  Lice  often  seek  the  downy  interior  of  the  concha. 

Among  the  Acarina,  the  Ixodes  and  Harvest  Bugs  are  frequent  in  the 
ears  of  Dogs  (pp.  95,  107). 

They  were  also  probably  Harvest  Bugs  which  Zundel  states  he  met 
with  in  the  ear  of  a  badly-kept  Heifer  belonging  to  a  wood-keeper,  as 
Acari  visible  to  the  naked  eye  and  agglomerated  in  small  yellowish 
patches.^ 

Troltsch,  reported  by  Gassner,  found  in  the  external  auditory  canal 
and  near  the  tympanum  of  an  Ox  a  great  number  of  Dermanysses 
mixed  up  with  the  secretions  ;  the  mucous  and  tympanic  membranes 
were  red  and  tumefied.     A  similar  case  relating  to  a  Cow  was  published 

1  Railliet.  Art.  Oreille.  {Parasitt'i).  Xouv.  Diet.  Prat,  de  Med.,  de  Chir.  et  d'Hyg. 
Veterinaire,  XV.,  18SS. 

-  Gelle.     Comp.  Rend,  de  la  Soc.  de  Biologic,  1877,  p.  394. 
•'  Zundel.     Recueil  de  Med.  Veterinaire,  1875,  p.  69. 
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by  Schumacher.  The  symptoms  were  :  violent  agitation  of  the  head, 
pruritus  of  the  right  side  of  the  head,  and  madness.  The  animal  had 
to  be  killed.  At  the  autopsy,  nothing  was  found  except  a  great  quantity 
of  Acari,  which  were  described  as  the  Dcrnianyssus  gallinw.  They 
covered  the  external  surface  of  the  tympanum  of  the  right  ear,  and 
had  invaded  the  neighbouring  parts  and  the  mastoid  cells.  A  perfora- 
tion of  about  -5  mm.  traversed  the  membrane,  and  through  this  the 
Acari  had  passed  to  the  internal  ear,  where  they  had  set  up  inflamma- 
tion. The  shed  in  which  this  Cow  was  kept  was  only  separated  from 
a  hen-roost  by  a  plank  partition.  Ostertag  made  an  analogous  observa- 
tion on  a  Cow,  in  the  two  auditory  canals  of  which  were  Acai'i — pro- 
bably Dermanysses.  The  animal  showed  no  other  symptoms  than 
frequent  shaking  of  the  head,  which  w^ould  sometimes  continue  for 
more  than  an  hour.^ 

Leidy  has  described  by  the  name  of  Gavuisns  auris,  Acari  found  on 
several  occasions,  and  in  great  numbers,  by  Turnbull,  in  the  external 
auditory  canal  of  the  Ox,  and  particularly  on  the  tympanum.  Their 
body  was  white,  transparent,  smooth,  shining,  and  oval ;  legs  and 
abdomen  brown  and  provided  with  bristles ;  palpi  with  six  joints ; 
mandibles  terminating  in  a  didactylous  forceps,  the  movable  branch  of 
which  was  bi-dented  at  the  extremity,  the  other  being  small  and  hooked  ; 
tarsi  ending  in  a  pair  of  claws,  and  a  five-lobed  caruncle.  They  were 
about  1  mm.  long  by  "8  mm.  wide.  According  to  Pagenstecher,  this 
Acarus  is  really  a  Garaaside,  and  perhaps  it  was  some  wanderer  of 
that  species  derived  from  forage.- 

In  those  forms  of  scabies  which  develop  more  particularly  on  the 
head — as  the  sarcoptic  scabies  of  the  Sheep  (p.  163),  Goat  (p.  192), 
Pig  (p.  195),  Babbit  (p.  198),  and  Cat  (p.  208),  the  ears  are  often  in- 
vaded. The  follicular  scabies  of  the  Dog  may  also  extend  to  the  ears, 
an  occurrence  witnessed  in  two  Cats  by  Mognin,  in  which  the  Dnnodex 
folliculormn  was  found. 

Favus  in  the  Dog,  Cat,  and  Eabbit  often  commences  at  the  ears. 

Parasitic  otitis  caused  by  various  fungi,  but  especially  by  the  Asper- 
gillus,  has  often  been  noticed  in  Man.  Beyond  the  four  cases  of  this 
'  Gutturomycosis  '  of  Equines  already  alluded  to  (p.  340),  we  have  only 
one  other  observation  on  this  subject,  due  to  Gotti.^  This  was  the 
case  of  a  Dog  affected  with  auricular  catarrh,  in  the  purulent  and  foetid 
discharge  of  which  he  found  an  abundant  and  complicated  network  Oi 
jointed  filaments,  many  of  which  terminated  in  an  ovoid  vesicle  sur- 
rounded by  spores.     This  was  probably  an  Aspergillus. 

So  long  as  the  parasites  of  the  ear  are  limited  to  the  concha  and 
auditory  canal,  they  only  produce  local  inflammatory  phenomena. 
But  if  they  come  in  contact  with  the  membrane  of  the  tympanum,  or 
if  the  cerumen  or  pathological  product  which  they  cause  to  be  formed 

^  Troeltsch.  Archiv  f.  Ohrenheilkunde,  IX.,  1875,  p.  193.  ~  Schumacher.  Mo- 
natsschr.  d.  Vereines  d.  Thieriirzte  in  (Esteneich,  1887,  p.  15.  —  Ostertag.  Reper- 
toriumder  Thierheilkunde,  LI.,  1890,  p.  35. 

^  Leidy,  Turnbull.  Proceedings  of  the  Academy  of  Nat.  Sc.  of  Philadelphia,  1872. 
—  Pagenstecher.     Ftihling's  Landwirth.  Zeitschrift,  1874. 

'  Gotti.     Giorn.  di  Anat.  Fisiol.  e  Patol.  degli  Animali,  1871,  p.  100. 


PARASITES    OP    THE    SENSOKY    ORGANS.  745 

presses  on  the  tympanum,  and  this  pushes  the  internal  ear  to  one  side, 
epileptiform  symptoms  often  appear.  The  physiological  pathology  of 
this  otopiesis  {oh,  ear ;  ttuo-is,  compression)  has  been  particularly 
studied  by  Boucheron.^  '  The  auricular  epilepsies  observed  in  Man 
and  Animals,'  he  says,  '  should  be  classed  with  Brown-Sequard's 
epilepsy,  produced  by  stimulation  of  a  cutaneous  sensitive  nerve.  They 
are  caused  by  direct  or  reflex  stimulation  of  the  auricular  nerves, 
either  at  their  termination  in  the  ear,  along  their  intra-cranial  course, 
at  their  bulbar  origin,  or  perhaps  in  their  intra-cerebral  track,  in  pre- 
disposed individuals  and  under  certain  conditions.  Stimulation  of  the 
sensorial  nerves  of  the  ear  is  transmitted  to  the  mesocephalon,  and 
acts  upon  the  motor  centres  of  this  region — thus  producing  the  con- 
vulsive epileptiform  crisis.' 

The  parasites  special  to  the  ear  are  Acari.  These  Otacariases,  or 
auricular  acariases,  are  due  to  the  Psoroptes  communis  (var.  cunicidi 
and  caprcs),  and  to  the  Syviblotes  auricnlarum  (var.  canis,  felis  and 
furonis). 

1. — PsoROPTic  Otacariases. 

These  auricular  acariases  are  generally  troublesome,  but  are  scarcely 
manifested  by  other  than  local  symptoms.  They  have  only  been  ob- 
served in  the  Rabbit  and  Gcat. 

A.— Psoroptic  Otacariasis  of  the  Rabbit. 

This  affection  was  reported  for  the  first  time  by  Delafond,-  at  a  meet- 
ing of  the  Societe  Centrale  de  Medecine  Vcterinaire,  on  December  9, 
1858.  On  this  discovery,  he  made  inquiry  among  the  rabbit-dealers 
in  Paris,  who  informed  him  that  the  affection  was  frequent,  and 
interfered  with  the  growth  of  the  animals.  It  is,  in  fact,  very  common, 
and  nearly  all  those  who  have  perseveringly  looked  for  it  have 
found  it. 

Symptoms. — The  malady  is  exclusively  localized  in  the  interior  of 
the  ear.  It  commences  at  the  bottom  of  tbe  concha,  and  first  manifests 
itself  by  pruritus— the  animal  vigorously  tosses  its  head,  shakes  its  ears 
from  before  to  behind,  and  scratches  at  them  with  its  hind-feet.  It 
betrays  pain  when  the  ears  are  squeezed.  In  fifteen  to  thirty  days 
there  is  seen  at  the  bottom  of  the  concha  a  yellowish,  thick,  soft  matter, 
in  which  the  Psoroptes  can  be  seen  with  the  naked  eye,  by  means  of 
the  pocket-lens,  or,  better,  the  microscope.  Later,  the  bottom  of  the 
ear  is  full  of  a  morbid,  yellow,  and  foetid  product,  rich  in  parasites.  At 
its  base  the  organ  is  swollen,  hard,  and  painful.  The  Eabbit  keeps  its 
ears  back  or  low,  and  shakes  and  often  scratches  them. 

If  the  ear  is  cleared  of  the  morbid  matter,  the  skin  lining  it  is  found 

'  Boucheron.  lipilepsie  d'Orifjine  Auriculaire  ;  Contribution  a  V Etude  de  VOtoinesis. 
Comp.  Rend.  Acad,  des  Sciences,  CI.,  1885,  p.  92. 

»  Delafond.     Recueil  de  Med.  Veterinaire,  1859,  p.  74. 
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to  be  red,  painful,  thickened,  denuded  of  its  epithelium,  and  slightly- 
ulcerated,  while  a  red,  irregular  border  limits  the  diseased  and  the 
healthy  parts. 

When  this  acariasis  goes  on  for  two  or  three  months,  it  has  invaded 
the  inferior  third,  and  even  the  half  of  the  interior  of  the  ear,  which  is 
then  occupied  by  a  yellow,  foetid,  half-dried  matter  in  layers,  or  a  more 
or  less  dense  mass,  which  contains  very  numerous  Psoroptes.     This 


Fig.  360. — Paoroptes   communis,  var.  equi,  male  and  female  coupled,   dorsal  surface  ; 
magnified  100  diameters. — Delafond. 


matter  is,  in  addition,  composed  of  epidermic  cells,  fat  granules,  old 
and  recent  pus  corpuscles,  and  various  foreign  bodies. 

The  parasites  are  never  installed  elsewhere  than  in  the  concha,  nor 
do  they  cause  scabies  in  the  neighbouring  parts. 

When  the  malady  is  chronic,  the  Eabbits  become  emaciated,  although 
they  continue  to  eat ;  then  the  appetite  diminishes.  The  females  abort, 
and  do  not  again  enter  into  oestrum  ;  the  limbs  become  infiltrated,  and 
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a  profound  cachexia  slowly  declares  itself ;  a  serous  diarrhoea  appears, 
and  the  Eabbits  finally  die  in  a  state  of  emaciation  bordering  on  maras- 
mus. 

A  possible  termination  observed  by  Moller,  then  by  Ziirn/  is  due  to 
the  penetration  of  the  Psoroptes  to  the  internal  ear.  The  auricular 
muscles  are  partially  paralyzed,  and  the  ears  hang  pendulous  on  each 
side  ;  symptoms  of  vertigo  appear  chiefly  when  the  affection  extends  to 
the  meninges  or  the  brain.  Eailliet  has  seen  Eabbits  in  which  this  form 
of  scabies  caused  such  a  degree  of  torsion  of  the  head  on  the  neck,  that 
the  lower  jaw  was  uppermost ;  yet  the  animal  lived  for  some  months. 
We  have  made  a  similar  observation  on  a  Eabbit,  in  the  mastoid  cells 
of  which  there  were  numerous  Psoroptes  ;  the  brain  and  its  meninges 
were  intact. 

Etiology,  Contagion. — The  unique  cause  of  the  disease  is  the 
presence  of  the  Psoroptes  communis  var.  cunicuU.  The  male  is  520  /x  to 
620  /x  long,  by  310  //  to  400  fx  broad.  The  ovigerous  female  measures 
670  /x  to  780  /i,  long,  and  400  /x  to  480  /i  broad. 

Among  155  tame  Eabbits  of  different  ages,  and  in  very  variable 
degrees  of  fatness,  Delafond  found  45  affected  with  auricular  scabies 
— or  25  per  cent.  This  high  proportion  V7as  no  doubt  due  to  the 
animals  living  in  contaminated  quarters,  like  the  hutches  of  dealers,  or 
the  cages  in  which  those  intended  for  experiment  are  kept. 

He  always  succeeded  in  transmitting  the  disease  to  healthy  Eabbits, 
and  so  placed  its  contagiousness  beyond  doubt.  From  a  fact  mentioned 
by  Lucet,  it  would  appear,  however,  that  certain  individuals  or  families 
offer  a  special  resistance  to  the  transmission  of  this  acariasis.- 

Hosgeus-^  unsuccessfully  attempted  to  transmit  the  Psoropt  of  the 
Babbit  to  Dogs,  Cats,  Sheep,  and  Horses.  Mathieu,'*  however,  saw 
pimples  similar  to  those  observed  at  the  commencement  of  psoroptic 
scabies,  produced  by  depositing  the  Eabbit  Psoroptes  on  a  Horse. 

The  facts  pubhshed  by  Cagny^  are  more  demonstrative.  A  Horse 
contracted  very  extensive  scabies  in  a  stable  where  there  was  a  hutch 
full  of  Eabbits  ;  these  were  removed,  and  the  disease  disappeared  after 
a  few  days'  treatment.  With  another  Horse,  the  affection  was  localized 
on  the  points  where  the  pad  and  other  articles  of  harness  rested  on  the 
skin  ;  there  were  also  some  disseminated  patches.  The  harness  in 
question  was  usually  laid  on  a  hutch  containing  Eabbits  affected  with 
psoroptic  scabies.  When  the  latter  were  taken  away  and  the  stable 
was  disinfected,  the  malady  was  speedily  cured.     Cadeac  remarked  at 

1  Moller.  Wochenschr.  f.  Thierheilk.  u.  Yiehzucht,  1874,  p.  -377.  —  Zurn.  Deutsche 
Zeitschr.  f.  Tbiermed.  u.  Vergleich.  Pathologie,  1875. 

*  Lucet.     Recueil  de  Med.  Yeterinaire,  1890,  p.  96. 

3  HoscBus.     Bericht  liber  das  Yeteriiiarw.  in  Sachsen  fiir  187.'>,  p.  60. 

*  Mathieu.  Soc.  Centr.  de  M-^d.  Yeterinaire  ;  Eecueil  de  Med.  Yeterinaire,  1876, 
p.  679. 

*  Cagny.  Soc.  Centr.  de  Med.  Yeterinaire  ;  Rtcueil  de  Med.  Yeterinaire,  1S78, 
p.  695. 
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the  Toulouse  Veterinary  School,  that  Babbits  became  affected  with 
auricular  scabies  when  Horses  suffering  from  psoroptic  scabies  were 
introduced  into  the  stable  in  w-hich  their  cage  was  kept. 

These  few  facts,  notwithstanding  the  absence  of  precision  in  their 
details,  seem  to  prove  that  the  Psoropt  of  the  Kabbit  and  that  of  the 
Horse  are  identical,  as  might  have  been  predicted  from  their  external 
characters  ;  and  that  these  two  species  of  domesticated  Mammal  may 
be  reciprocally  contagiferous.  Ziiru  says  he  has  also  met  with  Sym- 
biotes  in  the  otacariasis  of  the  Rabbit ;  but  he  does  not  give  a  descrip- 
tion of  them. 

Treatment. — Clean  the  ear  thoroughly  and  deeply  at  several  times, 
with  soap  and  water;  after  each  washing  soften  the  morbid  products  by 
dropping  a  httle  olive-oil  into  the  concha.  Then  scoop  out  the  matter 
with  a  small  curette,  and  cleanse  the  cavity  carefully  by  means  of  a 
piece  of  rag  attached  to  the  end  of  a  stick.  This  rag  will  also  serve  to 
spread  over  the  diseased  part  either  Helmerich's  ointment,  or  a  liniment 
composed  of  benzine  and  oil  in  equal  parts. 

Andree,  of  Fleurus,^  has  successfully  employed  a  liniment  composed 
of: 

Glycerin 100  grammes. 

Crystallized  carbolic  acid 2         ,, 

Oil  of  turpentine \    c       ^   -, 

Laudanum |  of  each  1  grau.me. 

B.— Psoroptic  Otacariasis  of  the  Goat.- 

This  acariasis  should  be  more  frequent  than  the  only  two  observations 
published  would  lead  us  to  suppose.  These  observations  were  quite 
fortuitous,  so  that  it  might  be  concluded  that  the  affection  is  very 
benign  and  may  pass  unperceived.  The  two  Goats  in  which  it  was  seen 
formed  part  of  a  wandering  flock  from  the  Western  Pyrenees.  By 
chance,  Pesas  and  Morot  examined  the  cerumen  from  the  ears  and 
found  the  Psoroptes  in  it.     There  was  no  local  irritation. 

The  Psorojitcs  communis  var.  capra>  of  this  acariasis  measures — the 
vialc  470  fx  to  640  /x  long,  by  270  jj.  to  400  /x  broad;  the  ovigerous/cv/iaZc 
is  680  II  to  850  /x,  by  390  /x  to  550  /x. 

2. — Symbiotic  Otacariases. 

These  otacariases  are  special  to  the  domesticated  Carnivora — Dog, 
Cat,  and  Ferret — and  are  caused  by  the  Symhiotes  aiiricularum. 
They  are  more  serious  than  the  psoroptic  acariases. 

A.— Symbiotic  Otacariasis  of  the  Dog." 

Synonyms. — Auricular  scab ics.  Symbiotic  scabies,  CJwrioptic  auricular 
prurigo,  Parasitic  otitis.  Epileptiform  disease  of  sporting  Dogs. 

'  Andree.     Annales  de  Med.  Veterinaire  de  Bruxelles,  1872. 

^  Pesas.     Note  sur  uiie  Acariase  Aurictdaire  de  laCherre.     Revue  Veterinaire,  1889, 

p.  483.  —  Morot  and  Nallet.     Bull,  de  la  Soc.  Centr.  de  MeJ.  Veterinaire,  1890,  p.  271. 

^  Hering.     Gurlt's  Magazin,  1835,  No.  2  ;  Nova  Acta  Physico-medica  Academise  .  .  . 
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History. — Hering,  of  Stuttgart,  was  the  first — in  1834 — to  remark  a 
parasitic  disease  in  tiie  ear  of  the  Dog;  in  an  ulcer  he  found  among  the 
pus  an  Acarus  which  he  named  Sarcoptes  Cynotis.  In  1849,  the  same 
parasite  was  again  found  in 
the  ear  of  a  Dog  by  Salle, 
and  described  by  Lucas,  as- 
sistant naturalist  to  the 
Paris  Museum  ;  the  drawing 
of  the  female,  made  by 
Nicolet  for  the  museum, 
shows  that  it  was  a  Symbiot. 
Lucas  and  Nicolet  named 
it  the  Sarcoptes  auricularum. 
In  1862,  Bendz,  of  Copen- 
hagen, described  and  figured 
this  parasite  of  the  Dog's 
ear,  and  distinctly  recognised 
its  zoological  place,  as  he 
named  it  Symbiotes  canis. 
In  1874,  Schirmer,  of  Pots- 
dam, also  observed  this  para- 
sitic otitis,  the  Symbiot  of 
which  was  described  by 
Ziirn.  The  malady  has  been 
more  particularly  studied  by 
Guzzoni,  then  by  Megnin 
and  Nocard,  who  have 
clearly  shown  the  relation- 
ship between  the  presence 
of  the  Symbiotes  in  the  ear. 
and  the  epileptiform  symp- 
toms with  which  packs  of 
Dogs  are  often  attacked. 


Fig.  361. — Symbiotes  avriadarum  of  the  Dog, 
ventral  surface  ;  magnified  100  diameter^.  — 
Eailliet. 


(In  1891,  A.  J.  Sewell,  of 
London,  described  this  ota- 
cariasis,  though  he  attributed 

it  to  a  Psoropt— the  Psoroptcs  auricularis  canis.     He  found  the  same 
parasite  in  the  ears  of  Cats.) 

Etiology. — The  sole  cause  of  this  affection  is  the  Symbiotes 
auricularum  var.  canis  (see  p.  129).  The  male  is  350  jx  to  380  jj.  long 
by  250  ji  to  280  /x  broad  ;  the  ovigerous  female  is  460  ji  to  580  /m  long 
by  280  fi  to  350  /x  broad. 

Although  this  otacariasis  has  been  more  particularly  observed   in 


Xaturie  curiosorum,  XVIII.  (pars  posterior),  1838,  p.  600.  —  Lucas.  Ann.  de  la  Soc. 
Entomol.  de  France,  1849,  p.  xxxiv.  —  Bendz.  Tidsskrift  for  Veterinairer,  X.  ;  Bering's 
Repertorium,  1863,  p.  66.  —  Zlirn.  Wochenschr.  f.  Thierheilk.  u.  Viehzucbt,  1874, 
X„.  ;ii.  —  Guzzoni.  SuW  Acaria.si  del  Condotto  Uditivo  Esterno.  Milan,  1877.— 
Mt^gnin.  Bull,  de  la  Soc.  Centr.  de  Med.  Veterinaire,  1878  ;  Recueil  de  Med. 
Veterinaire,  1878,  p.  209;  Bulletin  de  la  Societe  de  Biologie,  1881,  p.  62.  —  Nocard. 
Bull,  de  la  Soc.  Centr.  de  Med.  Veterinaire  ;  Rec.  de  Med.  Veterinaire,  1882,  p.  375.  — 

A.  J.  Sewell.     Canker  in  the  Ears  of  Dofjs,  due  to  a   Parasi/e.     Veterinary  Journal, 

891,  XXXIIL,  p.  164.) 
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packs  of  Hounds,  yet  breed  does  not  predispose  to  it ;  for  it  has  also 
been  seen  in  setters  (Weber),  pointers  (Megnin),  terriers,  Maltese 
terriers,  and  poodles  (Guzzoni). 

The  experiments  of  Guzzoni  and  Nocard  demonstrate  the  part  played 
by  contagion,  irrespective  of  age  and  sex,  and  explain  the  frequency  of 
the  disease  in  kennels.  There  is  nothing  to  prove  that  the  Symbiotes 
aiiricularuin  can  live  elsewhere  than  in  the  ear  of  the  13og. 

Symptoms. — Hering  found  this  parasite  in  an  ulcer  of  the  concha  of 
a  Dog  brought  under  his  observation ;  this  ulcer  coincided,  no  doubt, 
with  deep-seated  otitis  which  remained  unperceived.  Bendz  only 
noticed  an  abundance  of  a  brownish,  flaky  matter  at  the  bottom  of  the 
aural  cavity  ;  and  Schirmer  has  strongly  insisted  on  the  connection 
that  exists  between  the  presence  of  the  Symbiot  and  auricular  catarrh. 
It  is  probable  that  symbiotic  acariasis,  by  the  local  irritation  with 
which  it  is  accompanied,  facilitates  the  development  and  extension  of 
chancre  and  catarrh  of  the  ear  which  so  often  attacks  sporting  Dogs  ; 
but  the  symptoms  of  the  parasitic  affection  are  of  another  kind,  and  to 
Guzzoni,  Megnin  and  Nocard  we  are  indebted  for  the  knowledge  we 
possess  on  this  point. 

They  have  observed  the  disease  chiefly  in  packs,  among  which,  by 
reason  of  its  contagiousness,  it  sometimes  prevails  as  an  epizooty. 
According  to  Nocard,  when  in  the  kennel  at  rest,  as  w'ell  as  during  the 
first  few  minutes  in  hunting,  there  is  nothing  to  indicate  the  existence 
of  the  disease.  Guzzoni  and  Megnin  assert  that  the  animals  often  flap 
their  ears,  and  sometimes  the  only  symptom  is  that  of  itching.  But, 
as  a  general  rule,  that  which  attracts  attention  are  the  epileptiform 
fits  that  usually  occur  after  a  walk,  says  Megnin — exclusively  during 
hunting,  asserts  Nocard.  '  The  Hound  attacked,'  says  the  latter, 
*  goes  away  with  as  much  vigour  and  eagerness  as  usual ;  then  in  about 
half  an  hour,  or  sometimes  less,  all  at  once  it  utters  a  violent  cry,  most 
husky  and  acute;  it  bounds  across  the  furrows  as  if  mad,  the  eyes 
haggard  and  mouth  full  of  foam,  howling  every  time  it  runs  against  an 
obstacle  ;  then,  after  turning  two  or  three  times  in  a  circle,  it  falls  down 
in  a  fit  of  epilepsy.  Soon  it  gets  up  stupefied  and  exhausted  from 
fatigue,  and  if  the  attack  has  not  been  too  violent  and  the  disease  not 
too  chronic,  it  may — after  fifteen  to  thirty  minutes'  rest — emerge  from 
its  apathy,  and  start  oft'  hunting  with  as  much  ardour  as  if  nothing  had 
occurred.' 

For  a  long  time  there  is  nothing  to  distinguish  the  diseased  from  the 
healthy  animals  in  the  kennel ;  then,  as  the  disease  becomes  more  chronic, 
and  the  epileptiform  seizures  are  more  frequent,  intense  and  long,  the 
affected  animals  grow  sullen,  cowardly  and  savage;  later  still,  the  attacks 
are  so  grave  and  so  numerous,  that  the  Hounds  have  scarcely  begun 
to  run  when  they  are  seized,  and  when  the  fit  is  over  they  obstinately 
refuse  to  resume  hunting.     They  become  unfit  for  service,  stupid,  and 
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sometimes  completely  deaf.  They  may  die  during  an  attack,  though 
they  have  rarely  one  in  the  kennel. 

The  auditory  canal  is  found  to  be  lined  with  an  abundant  covering 
of  soot  or  chocolate-coloured,  and  slightly  foetid,  cerumen,  the  consistency 
of  mastic,  which  obstructs  the  opening.  A  microscopical  examination 
of  it  reveals  a  multitude  of  Symhiotes  auricula  rum  of  all  ages  and  sexes. 
By  its  abundance,  this  substance  compresses  and  pushes  back  the 
membrane  of  the  tympanum,  which  projects  into  the  internal  ear. 

(In  some  cases,  according  to  Sewell,  who  has  had  a  large  experience 
among  all  kinds  of  Dogs,  there  is  little  to  be  seen,  the  ear  looking 
merely  as  if  slightly  dirty.     *  If,  instead  of  giving  a  hurried  look  into  the 


^i'-'' 


Fig.  361a. — Si/mbiote<   anricularis   caim  :  magnified  about  seventy  diameters. — 
Sewell. 

A,  larval  forms  ;  B,  yoiing  Acarus  ;  C,  male  ;  D,  female. 

ear  in  these  cases,  the  parts  are  well  examined,  and  the  canal  leading 
into  the  ear  is  carefully  watched,  tiny  white  specks — oval  in  shape,  and 
about  the  size  of  the  head  of  an  ordinary  small  sewing-needle — will  be 
observed.  These  are  parasites,  and  are  in  my  opinion  the  cause  of  that 
disease  called  "canker"  of  the  ear.  .  .  .  These  parasites  .  .  .  are  extremely 
active  in  their  movements,  and  if  the  ear  be  carefully  watched  for  a  few 
moments,  they  may  be  seen  running  about  the  skin,  and  also  along  the 
hairs  in  the  ear,  at  a  fairly  rapid  rate,  considering  their  minute  size  ; 
and  the  irritation  they  cause  is  due  in  a  measure,  I  believe,  to  the 
tickling  sensation  caused  by  their  movements,  and  partly  the  result  of 
their  biting.  .  .  .  The  skin  lining  the  ear  is  thin  and  soft,  and  here,  I 
believe,  the  mites  do  bite,  and,  as  a  result,  there  is  an  exudation  which, 
I  consider,  accounts  for  that  somewhat  dry  discharge  so  often  seen  in 
some  ordinary  cases  of  canker.') 


liV^  TKEATISE    ON    PAKASITIC    DISEASES. 

The  convulsive  epileptiform  seizure  is  caused  by  the  ceruminous  plug 
which  '  is  carried  against  the  tympanic  membrane  by  the  pressure  and 
scratching  on  the  cartilage  of  the  ear  when  the  Dog  is  at  rest ;  or  when 
the  animal  is  running,  by  the  violent  movements,  and  the  beating  and 
slipping  about  of  the  ceruminous  mass.  For  Nocard,  the  cerebro-spinal 
excitement  of  the  hunting  animal  will  be  a  predisposing  cause  of  the 
convulsive  crisis.  The  stimulation  of  the  filaments  of  the  trigeminal 
and  pneumogastric  nerves  in  the  external  auditory  canals  by  the  Acari, 
may  also  be  brought  into  operation,  and  there  will  then  be  established 
a  cutaneous  epileptogenous  zone  '  (Boucheron). 

Diagnosis. — Auricular  acariasis  can  only  be  mistaken  for  epilepsy  ; 
it  is  distinguished  from  it,  however,  by  its  disappearance  on  the  adoption 
of  an  acaricide  treatment,  by  the  deafness  that  often  accompanies  it,  but 
which  can  only  be  ascertained  if  it  is  bilateral.  Besides,  the  acarian 
crisis  is  ushered  in  by  some  plaintive  cries,  which  are  not  heard  in 
epilepsy,  and  it  is  not  accompanied  by  emission  of  urine  or  involuntary 
defecation,  which  nearly  always  occur  in  real  epileptic  seizures.  The 
presence  of  the  Symbiot  in  the  cerumen,  when  this  is  not  deeply  lodged, 
also  fixes  the  diagnosis  ;  while  the  contagious  properties  of  the  disease 
contribute  to  remove  all  doubts. 

The  epileptiform  attacks  of  verminous  origin  are  seldom  seen  in  other 
than  young  Dogs,  but  this  disease  attacks  those  of  all  ages. 

Some  sportsmen  have  mistaken  the  malady  for  rabies  ;  but  it  is  not 
accompanied  by  the  mental  prodroma  of  the  latter,  and  its  attacks  are 
essentially  transitory ;  while  there  is  not  the  furious  madness  and 
viciousness  of  rabies. 

Lastly,  auricular  catarrh  and  chancre  on  the  ear  have  nothing  more  in 
common  with  acarian  epilepsy  than  their  seat,  though  they  may  coincide 
with  it. 

Prognosis. — Parasitic  otitis  has  onl)  serious  couseciuences  when  it 
is  not  properly  treated ;  it  yields  readily,  in  fact,  to  parasiticide  agents, 
and  ignorance  as  to  its  nature  often  leads  to  aggravation  of  its  effects 
and  death.  Its  contagiousness  gives  a  serious  character  to  the  prog- 
nosis ;  but  here,  again,  it  is  sufficient  to  know  this  to  be  able  to  prevent 
its  propagation. 

Treatment. — Avert  contagion  by  carefully  disinfecting  the  kennels, 
etc.,  where  the  disease  has  appeared. 

Curative  treatment  consists  in  keeping  the  ears  very  clean,  in  re- 
moving all  visible  cerumen,  and  in  using  detersive  injections.  Guzzoni 
has  obtained  a  good  result  with  the  formula  of  Andree,  of  Fleurus,  for 
auricular  acariasis  of  the  Eabbit  (see  p.  748).  Megnin  recommends 
repeated  injections  of  sulphuret  of  potass,  1  to  20,  twice  a  day  for  three 
days  ;  and  Nocard  has  had  numerous  successes — even  in  very  advanced 
and  serious  cases — with  the  following  : 
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Olive-oil      .  .  .         .  .  .  .         .  .100  giainQ)es. 

Naphthol 10         „ 

Ether 30         „ 

Keep  ill  a  iveU-stoppered  ho/tlt. 

Every  day  inject  some  of  this  liniment  into  the  external  auditory 
canal,  which  is  then  closed  for  ten  to  fifteen  minutes  by  a  pledget  of 
cotton  wool  to  prevent  the  evaporation  of  the  ether. 

Of  all  the  acaricides,  naphthol  is  the  one  which  has  given  Nocard  the 
best  results  ;  it  is  very  soluble  in  oil,  and  more  efficacious,  less  irri- 
tating, and  much  less  odorous  than  carbolic  acid.  Ether  added  to  the 
oily  solution  causes  the  liniment  to  penetrate  the  mass  of  cerumen — 
often  thick  and  consistent — which  contains  the  Symbiotes. 

(Sewell  remarks  that,  when  the  acari  are  destroyed,  the  irritation  at 
once  ceases.  He  found  the  following  liniment  to  answer  the  purpose 
admirably  both  in  Dogs  and  Cats  : 

Ointment  of  the  nitrate  uf  mercury        ....      1  drachm. 

Olive-oil 1  ounce. 

Well  mi.x. 

This  should  be  applied  all  over  the  internal  surface  of  the  ear  daily 
with  a  camel's  hair  brush,  or  a  few  drops  may  be  poured  into  the  ear. 
After  a  week  the  ear  should  be  syringed  out  with  tepid  water  and 
methylated  spiz'it,  about  1  to  10.) 

B.— Symbiotic  Otacariasis  of  the  Cat.' 

This  acariasis — also  named  auricular  scabies — was  observed  for  the 
first  time  in  1860,  by  Huber  of  Memmingen,  who  recognised  the 
Symbiot  as  the  cause.  This  was  again  observed  in  187G,  by  Broquet, 
and  particularly  studied  by  Megnin,  who  distinguished  this  Symbiot 
from  the  common  Symbiot  by  the  name  of  Siimbiotcs  ccandatus.  It  is 
the  S.  auricularuiii  var.  cati.  (Sewell,  in  the  paper  referred  to,  says  he 
found  the  same  parasite  he  described  as  infesting  the  ear  of  the  Dog, 
in  that  of  the  Cat.  '  I  have  also  frequently  found  these  same  parasites 
in  Cats'  ears,  and  in  some  cases  they  induce  rather  extraordinary 
symptoms,  the  Cat  being  almost  unable  to  walk ;  in  fact,  when  it 
attempts  to  do  so  it  rolls  about  as  if  intoxicated,  frequently  falling  over 
on  its  side.  I  have  never  seen  the  Acarus  cause  the  same  symptoms  in 
the  Dog.') 

The  male  is  300  /z  to  320  /^  long,  by  200  //  to  2oO  /-t  broad  ;  the 
ovigerous  /cmaZe  is  450  /x  to  475  jx  long,  and  250  ji  to  300  //-  broad. 

The  two  Cats  Megnin  observed  were  '  the  victims  of  such  a  degree  of 
itching  that  they  could  not  rest,  and  had  even  attacks  of  frenzy.  There 
were  only  some  superficial  excoriations— the  result  of  scratching  with 
the  hind-feet  on  the  posterior  surface  of  the  concha.  On  examining 
the  interior  of  the  ear,  we  could  find  no  wound  or  ulcer,  but  the  ceru- 
men was  very  abundant,  and  showed  on  its  surface  small,  white, 
moving  spots,'  which  were  the  Symbiotes. 

We  have  found  these  Symbiotes  in  abundance  in  the  ears  of  a  Cat 
that  had  been  killed  as  rabid.     Two  Dogs  were  inoculated  with  its 

1  Huber.  Comptes  Rendus  de  la  See.  d'Hist.  Natur.  d'Augsbourg  ;  Rec.  de  Med. 
Veterinairo,  1875,  p.  67.  —  Brotiuet.  Bull,  de  la  Soc.  Centr.  de  Med.  Veterinaire  ;. 
Rec.  de  Med.  Veterinaire,  1876,  p.  879.  —  Megnin,  Ibid.,  p.  982. 
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medulla  oblongata,  with  a  negative  result ;  thus  proving  it  had  not  been 
affected  with  rabies. 

This  otitis  is  in  every  respect  analogous  to  the  parasitic  otitis  of  the 
Dog.  We  therefore  refer  to  what  has  been  already  said  as  to  the 
pathological  physiology  and  treatment  of  the  latter. 

C— Symbiotic  Otacariasis  of  the  Ferret.^ 

This  affection — which  is  also  designated  auricular  scabies  and  ■para- 
sitic otitis — as  well  as  the  parasite  causing  it,  has  been  described  by 
Megnin.     It  is  due  to  the    Syvthiotcs  auricularwn  var.  furonis. 

The  male  is  270  /x  to  340  /x  long,  and  210  /a  to  250  /x  broad;  the 
ovigerous  />'/«(/ /c  is  380  /x  to  450  /x  long,  by  240  /x  to  280  /x  broad. 

In  188i  this  otacariasis  prevailed  in  a  serious  epizootic  form  in  the 
North  of  France,  and  particularly  in  the  environs  of  Calais. 

By  multiplying  in  the  external  auditory  canal  of  the  Ferret,  the 
Symbiotes  cause  the  destruction  of  the  tympanic  membrane,  give  rise 
to  violent  inflammation  of  the  middle  ear,  then  caries  of  the  petrous 
temporal  bone,  and  death  not  only  from  extension  of  the  inflammation 
to  the  brain,  but  also  from  the  pain  and  abstinence  from  food. 

The  malady  is  not  accompanied  by  the  epileptiform  symptoms  or  fits 
of  frenzy  witnessed  in  the  Dog  and  Cat.  The  Ferret  suffers  silently, 
and  there  is  only  observed  a  stupefaction,  interrupted  moments  of 
wakening  up,  during  which  the  animal  tries  to  scratch  its  eax's  ;  it  dies 
without  exhibiting  any  very  characteristic  symptoms. 

At  the  autopsy  there  is  found  an  abundance  of  brown  cerumen  in  the 
ears,  which  obstructs  the  auditory  canal  and  encloses  the  numerous 
male  and  female  Symbiotes,  isolated  or  coupled.  The  tympanum  is 
destroyed,  the  middle  ear  full  of  pus,  and  its  essential  portions  more  or 
less  altered. 

This  disease  is  very  contagious  among  Ferrets,  and  may  last  three  or 
four  weeks  before  causing  death. 

By  reason  of  its  tranquil  course,  it  often  ])asses  unperceived  ;  for  it  is 
scarcely  discoverable  by  an  examination  of  the  ears,  and  attention  is 
not  attracted  to  it  until  it  has  caused  some  loss.  A  cure  is  then 
effected  by  the  same  means  that  are  successful  in  the  parasitic  otitis  of 
the  Dog  and  Cat.  The  places  in  which  the  Ferrets  are  kept  should 
also  be  disinfected,  as  some  stray  Symbiotes  may  be  lingering  about 
them. 

AiiTicLE  II. — Parasites  of  the  Eye.'- 

All  the  parasites  of  the  skin  which  have  no  strictly  limited  localization, 
may  lodge  in  or  on,  or  extend  themselves  to,  the  eyelids — such  are  the 
Diptera  (and  especially  the  Ghrijsops  ccBCuticns) ,  the  Pediculidic,  Ixodes, 
Sarcoptes,  and  Demodex.     We  have  seen  elsewhere  that  the  Demodex 

^  Megnin.  Soc.  Centr.  de  Med.  Veterinaire  ;  Rec.  de  M^d.  Veterinaire,  1878,  p.  209, 
and  L'EIeveur,  1885,  p.  115.  —  Kailliet.  Bull.  Soc.  Centr.  de  Med.  Veterinaire,  1887, 
p.  244. 

-  Railliet.  Art.  Pnrasites  de  CO^il.  Nouv.  Diet.  Prat  de  Mud.,  de  Chir.  et  d'Hyg. 
Veterinaire,  XIV.,  1887,  p.  459.  This  very  complete  article  gives  an  excellent  biblio- 
graphy of  the  parasitism  of  the  eye.  We  have  only  to  add  some  indications,  and  at  fir.-t 
the  following,  taken  from  Gurlt's  Lehrbuch  d' Patholog.  Aiiatomie,  I.,  1837.  —  Frenzel. 
BemerkunyeM  it.  d.  Thierspital  in  Wien,  p.  172.  —  Hanyet,  in  VVolstein.  Das  Buc/i  v. 
d.  Innerl.  Krankheiten  d.  FUUen,  p.  241.  —  Leuckart.      Vcistuh  eintr  iMtunjem.  Einth. 


PARASITES    OF    THE    SENSOKY    ORGANS.  700 

JoUiculorum  has  been  foiind  by  Wilson  in  the  Meibomian  glands  of  the 
Horse,  and  by  Oschatz  exclusively  in  those  of  the  Sheep. 

Van  Setten,  a  veterinary  surgeon  at  Onderdenhain,  Holland, 
extracted  from  the  anterior  chamber  of  a  Horse — by  keratotomy — a 
parasite  that  Numan  described  under  the  name  of  Monostomn  Settoti, 
and  which  Diesing,  with  doubt,  classed  among  the  Pentastomes  (Peiita- 
stoma  Settcni).  The  Horse  from  which  this  parasite  was  obtained  had 
the  right  eye  very  sensitive  to  the  light,  the  eyehds  were  tumefied,  con- 
junctiva injected,  and  the  cornea  almost  opaque.  After  the  operation, 
the  condition  of  the  eye  became  satisfactox-y.  In  interpreting  the 
erroneous  and  incomplete  description  given  by  Numan,  Blanchard 
and  Railhet  only  see  in  this  pretended  Monostoma  Settcni  a  larva  of  the 
G:]stridae,  probably  of  the  Hypoderma.'^ 

The  Hcemopis  samjuisuga  has  been  met  with  by  J3izard  on  the  con- 
junctiva of  a  Horse  in  Algiers. 

Trichinae  may  lodge  themselves  in  the  ocular  muscles,  as  in  the 
striped  muscles  generally ;  it  is  the  same  with  the  Sarcosporidiae, 
which  have  been  seen  by  Krause,  in  1868,  in  the  Ox,  Dog,  and  Cat. 

All  the  other  parasites  of  the  eye  are  Cestodes  in  the  cystic  form,  or 
Nematodes  of  the  genus  Filnria.  Their  presence  is  always  more  or 
less  exceptional. 


il.  Hehninfhaii,  p.  JO.  —  Auonjmous.  Medic.  Jahrb.  d.  K.  K.  <Esteneich.  Staats.,  II., 
p.  174. 

VyWtcercut. — Heiucke.  Blawnwurm  in  dtr  Avijenhfik/e  eines  FiiUent.  Mittheil.  a.  d. 
Thieriirztl.  Praxis  im  Preuss.  Staate,  1880-81,  p.  14  ;  and  Zeit.  f.  Vergl.  Augenheil- 
kunde,  1883,  p.  l.')3. 

/atraocular  Fi/ar!'^  qfthi  Horse. — Kennedy  and  Brown.  On  a  2^onil<'srr{pt  Worm 
— Ascaris  pelhicida — found  in  fhi  Ei/es  of  Horsfci  in  India.  Trans,  of  the  Roy.  Soc.  of 
Edinburgh,  IX.,  1821.  ■ —  Ijafon.  Mem.  de  la  Soc.  de  Med.  Voter,  de  I'Herault ;  Journ. 
des  Veter.  du  Midi,  1S40,  p.  70.  —  Smith.  The  Veterinarian,  IStJS.  —  Brennekani. 
(iurlt  and  Hertwig's  Magazin  ;  Journ.  de  Afed.  ^'^'ter.  Militaire,  .June,  1868,  p.  .'i6.  — 
Kipp.  A  Filaria  in  (he  Ei/e  of  a  Ilor.-'e.  Xew  York  Med.  Kecord,  XV.,  1879,  p.  104. 
^Turnbull.  Filaria  in  (he  Eyt.  The  Veterinarian,  1S79,  p.  6.'>7.  — Brandl.  Ein  Fnden- 
wurm  im  Aitr/e  eiue-i  Pj'trde.  Monatsschr.  d.  Ver.  d.  Thienirzte  in  (Ksterreich,  1879, 
\o.  G.  —  Adams.  Filaria  Oculi  rel  Filaria  PapHlo.ia  of  the  Hon^e.  (Quarterly  Journ. 
of  Veter.  Science  in  India,  V.,  1886,  p.  4-{4.  —  Symonds.  Veeartsenijkundige  Bladen 
L'itgegeven  in  Xederlands-ch-Indie,  V.,  1887  ;  Annal.  de  Med.  Vett-rinaire,  1887,  p.  619. 

—  Paszotta.  Thienned.  Rundschau,  I.,  1886  87  ;  Rec.  de  Med.  Veterinaire,  1888, 
1>.  672.  —  (xrassi.  Filaria  inermi-s  (mihi)  ein  Parusil  des  M<^nxrhen,  )tes  Pferdes  nnd 
den  EneU  Centralbl.  f.  Bakter.  u.  Parasitenkunde,  I.,  1887,  p.  617.  —  Marriott.  The 
Veterinary  Journal,  XXXI.,  1890,  p.  89.  — Jimenez  Alberca.  La  Veter.  Espauola, 
XXXIV.,  1891,  p.  183. 

Intra-octdar  Filarue  of  the  Ox. — Durrechou.  Ophfhnlmie  Pnrasitaire  dtt  Bceuf. 
Journ.  des  Veter.  du  Midi,  1864,  p.  207.  —  Claes  and  lirouwier.  heiation  de  cos  de 
Pneumonie  Vermineuse  priredee  d'Ophthalmie  de  meme  Nature.  L'Echo  Veter.  Liege, 
XV.,  1885,  p.  396.  —  Guittard.     Progres  Veterinaire,  1888,  p.  322. 

Filaria  in  the  Eye  of  the  /oh/.— Cobbold.  Journal  of  the  (^uekett  Micros.  Club, 
London,  1880,  VI..  pp.  .^8,  130. 

Circumocular  Filariie  of  the  Oj: — Perdan.  Filaria  lacrymaHs,  ah  Urnache  d.  Con- 
jonctiritis  bei  einer  Kith.     Monatsschr.  d.  Ver.  d.  Thieriirzte  in  <Esterreich,  1880,  No.  11. 

—  Piot.  Bull,  de  I'lnstitut  Egyptien  (2),  1885,  No.  6.  —  Guittard.  Progres  Veterinaire, 
1888,  p.  304. 

'  Bulletin  Soc.  Zool.  de  France,  XVI.,  1891,  p.  26. 
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1. — OCLLAK    CySTICERCOSIS   AND    ECHINOCOCCOSIS. 

The  principal,  if  not  the  only  one  of  the  cystic  worms  observed  in  the 
tjeof  the  domesticated  animals,  is  the  Ci/sticerciiscelliilo.sfe — the  parasite 
ot  Pig  measles,  and  otherwise  the  only  one  met  with  in  the  eye  of  this 
animal.  The  lirst  and,  perhaps,  almost  the  only  observations  published 
are  due  to  Van  der  Hu'ven,  Nordmann,  and  Gescheidt.  '  Nordmann,' 
says  Davaiue,  '  on  four  occasions  met  with  the  C'ysticercus  in  eighteen 
eyes  he  examined ;  Gescheidt  twice  in  forty-six  eyes.  In  each  animal 
only  one  eye  was  invaded.  At  Paris,  Raver  found  none  in  the  forty- 
five  eyes  he  examined.  Of  the  four  cases  observed  by  Nordmann,  in 
two  the  worm  was  in  the  anterior  chamber,  in  another  it  was  in  the 
posterior  chamber,  the  crystalline  lens  being  affected  with  cataract ;' 
in  the  fourth  case  there  were  six  Cysticerci  in  the  vitreous  humour, 
which  was  marked  by  irregular  brownish  bodies  formed  of  coagulated 
blood,  while  the  sclerotica  was  ossified  on  its  iuner  surface,  which  was 
in  contact  with  six  other  Cysticerci.  '  In  Gescheidt's  two  cases,  the 
Cysticercus  was  in  the  anterior  chamber  of  one,  and  in  the  other 
between  the  choroid  and  retina.'  In  the  latter,  it  was  surrounded  by 
a  trifling  exudate,  which  was  slightly  vascularized. 

In  the  Pig,  the  measle  Cysticercus  is  frequently  seen  in  the  muscles 
of  the  eye,  beneath  the  conjunctiva,  etc. 

Cunier  once  met  with  it  beneath  the  conjunctiva  of  a  Dog,  at  the 
external  angle  of  the  eye.  Heincke  also  found  a  Cysticercus  lodged  in 
the  orbit  of  a  foal  fourteen  days  old,  the  eye  being  atrophied. 

Hutchinson,  in  1857,  saw  the  eye  of  a  Horse  of  unknown  origin,  the 
anterior  chamber  of  which  was  entirely  occupied  by  a  cyst  with  very 
thin  transparent  walls  and  limpid  contents,  and  which  he  qualified  as 
'  a  hydatic  cyst.'  He  could  not  discover  any  Ta?nia  heads  by  a 
microscropical  examination.  The  different  parts  of  the  eye  were  the 
seat  of  very  marked  inflammation. 

2. — Intka-Oculak  Filakiosis. 

This  affection,  which  is  most  frequently  named  Verminous  ophtJialmia, 
is  due  to  the  presence  of  Filaritc  in  the  globe  of  the  eye,  and  is  observed 
more  particularly  in  Equines  and  Bovines.  Some  very  exceptional 
instances  have  been  recorded  as  occurring  in  the  Sheep,  Dog,  Fowl, 
and  Goose. 

A.  Eql-id.i:. — This  helminthiasis  is  somewhat  frequent  in  horses  in 
India,  but  is  exceptionally  seen  in  Europe  and  America.  We  are  inclined 
to  consider  these  worms  as  a  young  form  of  Filaria  papHlosa  Rud.  (see 
p.  547),  and  not  as  a  distinct  species — the  F.  pellucida  Kennedy. 
Davaine,  who  received  specimens  from  the  Madras  Presidency,  gives 
them  the  following  characters  : 

Body  capillary,  reddish-white  or  chestnut  in  colour,  and  a  little 
expanded  towards  the  first  quarter  of  its  length  ;  integument  smooth  ; 
mouth  provided  with  three  (?)  salient,  triangular  lips ;  tail  acute,  with 
two  long  and  strong  papillae  at  the  sides,  a  little  in  advance  of  the  end, 
and  directed  backwards.  Male  :  30  mm.  to  35  mm.  long,  tail  spiral,  and 
having,  between  the  two  caudal  papilla?,  six  papilla;  on  each  side — three 
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pre-anal  and  three  post-anal ;  two  short  spicul<E,  with  an  accessory  piece. 
Female  :  22  mm.  to  32  mm.  long,  genital  tube  still  destitute  of  ova. 

Grassi  designates  as  F.  iiieniiis,  a  worm  of  which  he  has  had  six 
female  specimens — three  found  respectively  iu  the  eye  of  a  Man,  a 
Woman,  and  an  Ass,  and  three  in  the  non-mentioned  organs  of  a 
Horse.  The  description  he  gives  of  this  species,  does  not  appear  to  us 
to  be  sufficient  to  warrant  its  being  classed  with  the  Filaria  found  in 
the  eyes  of  Equidte  by  various  observers. 

The  presence  of  a  worm  in  the  interior  of  the  eye  of  a  Horse  was 
reported  for  the  first  time  in  1622,  by  Hpigel.  A  century  and  a  half 
later,  in  1773,  a  letter  from  a  Spanish  veterinary  surgeon,  Domingo 
Rayo,  mentions  such  an  occurrence  in  a  Mule  and  a  Horse.  Morgan 
and  Hopkinson  state  that,  in  1782,  there  was  exhibited  at  Philadelphia 
a  Horse  which  had,  it  was  reported,  '  a  living  serpent  '  in  its  eye.  la 
1804,  Sick  made  a  similar  observation  at  Vienna ;  and  since  then,  intra- 
ocular helminthiasis  has  been  noted  on  several  occasions  in  various 
parts  of  Europe  and  North  America. 

The  first  mention  of  worm  in  the  eyes  of  Horses  in  India,  is  due  to 
Kennedy.  It  has  been  very  often  observed  more  recently,  and  details 
as  to  the  ophthalmia  it  occasions  have  been  furnished  by  Atkinson, 
Breton,  Grelies,  Twining  and  Gibb,  Percivall,  ]\Iolyneux,  Macnamara, 
Adams,  etc. 

These  worms  are  known  in  Bengal  as  saiqj,  or  serpent  of  the  eye. 
They  are  common  there,  as  well  as  in  Upper  India,  at  Madras,  Ceylon, 
etc.,  and  up  to  the  borders  of  Burma.  They  are  observed  mostly 
during  the  cold  season,  and  when  the  rains  have  been  abundant ;  they 
are  also  more  frequent  in  certain  localities  than  others,  and  in  young 
than  adult  Horses. 

Usually  only  one  eye  is  affected,  and  there  may  be  one,  two,  or  even 
three  worms  in  the  anterior  chamber — swimming  about  freely  in  the 
aqueous  humour,  where  they  can  be  seen  through  the  cornea,  moving 
more  or  less  rapidly.  It  may  happen  that  the  worm  will  die  there, 
and  be  absorbed  ;  but  usually  its  presence  pi'oduces  much  irritation — 
epiphora,  photophobia,  and  conjunctivitis  ;  the  iris  is  inflamed,  the 
aqueous  humour  loses  its  transparency  and  assumes  a  milky  tint,  the 
cornea  becomes  thickened  and  gradually  opaque  ;  then  the  inflammatory 
phenomena  subside,  but  vision  is  destroyed.  There  has  often  been 
remarked  in  India,  in  Horses  so  afiected,  a  peculiar  weakness  of  the 
loins  called  kiauree  and  ah-druiuj  by  the  natives,  and  which  appears 
after  the  commencement  of  the  ophthalmia  ;  its  nature  is  not  known, 
and  several  veterinary  surgeons  see  in  it  a  mere  coincidence,  and 
having  no  relation  to  ocular  filariosis.  This  loin  weakness  has  never 
been  seen  anywhere  else  than  in  India. 

Nearly  all  who  have  had  to  do  with  this  parasitic  ophthalmia 
of  the  Horse,  have  treated  it  by  puncturing  the  cornea ;  and  they 
recommend  this  operation  being  performed  at  the  commencement,  in 
order  to  avert  opacity.  Some  operate  upon  the  Horse  in  a  standing 
position,   which   facilitates  the  escape  of  the  worm  ;    others  lay  the 
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animal  down,  and  administer  an  anaesthetic.  The  keiatotomy  is  made 
with  a  cataract-needle  or  a  small  lancet,  at  the  inferior  part  of  the 
cornea.  The  sudden  expulsion  of  the  aqueous  humour  carries  the  worm 
towards  the  wound,  where  it  is  seized  the  moment  it  appears.  After 
the  operation  cold  dressings  are  applied,  and,  if  necessary,  bleeding  and 
purging  are  resorted  to.  (The  operation  is  best  performed  upon  the 
Horse  standing,  cocaine  being,  if  procurable,  apphed  previously — a 
4  per  cent,  solution  being  sufficiently  strong.) 

An  observation  by  Paszotta  proves  that  the  eye  Filaria  may  die  .s//r 
place,  and  be  absorbed  in  five  or  six  weeks.  Jimonez  Alberca  has  pub- 
lished a  case  of  recovery  through  the  use  of  an  ointment  of  the  red 
oxide  of  mercury — eight  parts,  to  lard  ten  parts.  He  placed  a  piece 
about  the  size  of  a  pea  beneath  the  eyelid,  twice  in  the  course  of  eight  days. 

Ox. — The  iutra-ocular  Filaria  of  the  0\  was  observed  by  Grisoiii  in 
1429  (Ercolani) ;  but  the  affection  to  which  it  gives  rise  was  first  described 
by  Deguilleiiie  in  1H12,  then  some  years  afterwards  by  Santin,  of 
Dorgue,  Tarn.  In  1827,  Chaiguaud  published  an  interesting  work  on 
the  suljject,  based  on  more  than  150  observations,  and  since  that  time 
many  practitioners  have  had  to  deal  with  the  affection. 

The  worm  which  produces  it  is  capillary,  and  from  2  cm.  to  8  cm.  long. 
It  has  not  yet  been  studied  by  a  helminthologist,  and  provisionally  it 
might  be  considered  as  a  larval  form  of  Filarla  ccrvhid  which,  in  the 
adult  state,  infests  the  serous  membranes  of  the  Ox. 

This  verniinous  ophthalmia  may  prevail  in  an  epizotitic  form.  Cliaig- 
naud  has  only  seen  it  from  June  to  November ;  but  Durrechou  has 
observed  it  in  March,  and  Faure  in  April. 

Usually  only  one  eye  is  affected,  and  it  is  exceptional  for  both  to  be 
involved  at  one  time.  There  is  one  worm,  rarely  two  or  three;  but 
Eoche-Lubin  has  extracted  seven,  which  were  intertwined  in  a 
bundle.  They  are  situated  in  the  anterior  chamber,  and  swim  about  in 
the  aqueous  humour.  Chaignaud  states,  that  in  the  three  to  ten  first 
days  the}''  are  coiled  up  on  themselves,  immovable,  and  appear  as  whitish- 
red  bodies  the  size  of  a  vetch-seed  to  that  of  a  pea,  lying  in  the  lower 
part  of  the  anterior  chamber.  Later,  they  are  seen  to  move  behind  the 
cornea.  The  signs  of  infiainmation  of  the  eye  are  the  same  as  in  the 
Horse. 

Keratotomy,  which  has  succeeded  in  some  hands,  is  rejected  by  others 
as  dangerous.  Bleeding,  emollients,  and  anodynes  have  not  yielded 
satisfactory  results ;  Chaignaud  employed  tincture  of  aloes  diluted  with 
an  equal  weight  of  water,  and  instilled  between  the  eyelids  three  times 
a  day.  After  three  or  four  days,  and  sometimes  from  the  first  day,  the 
worm  ceases  to  move  about,  'falls  to  the  bottom  of  the  anterior  chamber 
of  the  eye,'  and  is  absorbed  at  a  period  more  or  less  remote.  When  the 
alterations  in  the  media  are  advanced,  the  progress  towards  formation 
of  cataract  cannot  be  checked. 
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The  disease  may  last  from  two  to  four  months,  with  long  intermissions 
(Durrechou).  Anceze  has  seen  it  coincide  with  verminous  conjunctivitis, 
without  remarking  any  differences  between  the  external  and  internal 
worms.  Claes  and  Brouwier  have  seen,  in  two  localities  in  Belgium,  an 
epizooty  of  verminous  ophthalmia  that  attacked  nearly  all  the  animals 
on  a  farm,  and  was  followed  soon  after  by  an  attack  of  bronchial 
strongylosis. 

Sheep. — Haselback  has  observed,  in  the  eye  of  a  Ram,  a  filiform 
worm  that  gave  rise  to  internal  ophthalmia,  and  which  disappeared — 
perhaps  under  the  influence  of  treatment. 

Dog. — Gescheidt  on  one  occasion  found,  in  the  vitreous  hmnour  of  a 
Dog,  a  female  worm  about  7  mm.  long,  with  an  orbicular  mouth  sur- 
rounded with  three  small  round  papillae.  This  was  the  Filar ia  tri- 
spinulosa  Diesing.     Cobbold  considered  it  to  be  a  larva. 

Fowl. — Cobbold  mentions  the  existence  of  a  Filaria  Mansoni  in  the 
eyes  of  Poultry  in  China.  The  Filariie  of  the  blood  are  otherwise  very 
common  in  the  Ravens  and  Magpies  of  Eastern  Asia. 

Goose. — Small  has  witnessed,  in  a  large  number  of  Geese  in  the 
neighbourhood  of  Dublin,  a  unilateral  ophthalmia,  with  opacity  of  the 
cornea  and  increase  in  volume  of  the  eye.  Incision  of  the  cornea  in 
one  of  them  allowed  the  escape  of  a  black  filiform  worm,  resembUng  a 
young  Leech,  and  which  was  perhaps  a  Filaria. 

3.— Extra-Ocular  Filariosis. 

Filariae  have  been  seen  several  times  beneath  the  eyelids  of  the 
Horse  and  Ox,  and  even  in  the  lachrymal  canal  of  the  Horse.  They 
often  cause  conjunctivitis. 

According  to  Ercolani,  those  of  the  Ox  were  observed  in  1429,  as  well 
as  the  intra-ocular  Filaritc  of  this  species  of  animal,  by  Bartolomeo 
Grisoni,  who,  in  an  unpublished  manuscript,  speaks  of  the  diseases  of 
the  Ox.  The  first  description  of  them  we  owe  to  Gurlt,  in  1831,  who 
named  them  Filaria  lachn/iitali.s.  C.  Baillet  has  recognised  that  the 
Filaria  of  the  eyelids  of  the  Horse  differs  somewhat  from  that  of  the 
Ox.  The  latter  should  therefore  retain  the  name  of  F.  lachrymalis, 
that  of  the  Horse  being  designated  F.  palpchralis  Wilson. 

A.  Horse. — The  Filaria  of  the  Horse's  eyelids  has  rarely  been  seen, 
and  Gurlt,  Kliem,  Goubaux,  Baillet  and  Railliet  have  furnished  the 
principal  contributions  to  its  history. 

Filaria  palpebralis  (Wilson). — Body  filiform,  white,  attenuated  at 
both  ends.  Mouth  terminal  and  nude.  Male  8  mm.  long,  tail  turned 
crossways  ;  two  unequal  spicuke  120  /x  to  170  /*  long.  Female  14  mm. 
to  16  mm.  long;  tail  straight ;  ovovivipai'ous. 

Gurlt  often  saw  the  worm,  either  beneath  the  eyelids,  or  more 
especially  in  the  lachrymal  canals  of  Horses  which  were  being  dis- 
sected ;  its  presence  had  not  been  suspected  during  life.  It  was 
also  in  the  dissecting-room  that  Goubaux  met  with  54  of  these  worms 
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in  the  two  eyes  of  a  Horse,  though  these  organs  were  quite  healthy. 
Kliem,  however,  saw  a  Horse  suffering  from  epiphora,  photophobia, 
and  great  tenderness — renninoKfi  coiijuiicticitis — with  persistent  opacity 
of  the  cornea.  There  were  five  Filarite  beneath  the  eyeUd  of  the 
afifected  eye.  In  the  case  observed  by  RailHet,  the  conjunctivitis  was 
accompanied  by  slight  decortication  of  the  cornea.  Goubaux  has 
noticed  a  dilatation  of  the  lachrymal  canals. 

The  origin  of  these  Filariie  is  unknown.  Railliet  deposited  on  the 
surface  of  the  healthy  eye  of  a  Horse,  a  female  full  of  embryos,  but 
these  did  not  develop  into  adult  worms. 

The  treatment  of  this  verminous  conjunctivitis  evidently  consists  in 
removal  of  the  worms. 

B.  Ox. — The  Filaria  lachrymalis  of  the  Ox  (Gurlt)  appears  to  have 
been  first  seen  by  Ehodes,  of  Plaisance,  Gers ;  it  was  afterwards 
referred  to  by  Coulom,  Anceze,  Serres,  C.  Baillet,  Eandanne,  etc.  It  is 
more  common  than  that  of  the  Horse — at  least,  in  the  South  of  France  J 
in  summer  and  autumn  it  is  most  frequently  met  with. 

It  differs  from  that  of  the  Horse  more  especially  in  its  length,  which 
is  in  the  male  from  10  mm.  to  14  mm.,  and  in  the  female  20  mm.  to  24 
mm.,  as  well  as  by  the  dimensions  of  the  spicule  of  the  male,  one  of 
which  measures  115  /v,  long  by  10  /a  in  diameter,  the  other  750  /^  by  4  /a. 

Tlie  symptoms  of  this  conjunctivitis  are  the  same  as  in  the  Horse. 
We  can  see  where  the  worms  crawl  on  the  surface  of  the  globe  of  the 
eye,  and  glide  between  the  folds  of  mucous  membrane,  nearly  always 
towards  the  inner  angle  of  the  eyelids  ;  often  they  interlace  with  each 
other  into  a  small  bundle,  which  is  usually  lodged  beneath  the  mem- 
brana  nictitans.  If  the  inflammation  extends  to  the  cornea,  it  may 
result  in  more  or  less  deep  and  dangerous  ulceration. 

"When  the  worms  are  numerous  —  and  Guittard  says  he  has  seen 
more  than  100  in  one  case— there  is  difficulty  in  extracting  them  all 
with  the  finger.  We  may  then  proceed  as  Eandanne  successfully  did — 
separate  the  eyelids  by  means  of  flat  retractors  or  a  blepharostat,  then 
inject  as  much  as  possible,  on  the  cornea  and  beneath  the  menibrana 
nictitans,  of  a  watery  dilution  of  tincture  of  camphor.  The  worms  are  in 
this  way  washed  out  of  the  eye,  and  a  few  applications  of  astringent 
lotion  complete  the  cure.  It  may  be  useful  to  pass  nitrate  of  silver 
lightly  over  the  corneal  ulcerations. 
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PARASITES  OF  THE  GENITOURINARY  ORGANS. 
CHAPTEE  I. 

PARASITES    OF    THE    URINARY    ORGANS.^ 

The  kidneys  and  bladder  are  the  only  organs  of  the  urinary  system  in 
which  parasitism  is  manifested.     It  is  furnished  by  three  varied  groups. 

A.  FUNGI. — We  have  mentioned  (p.  617)  the  Fungus — Mucorimyces 
— found  by  Eivolta  in  the  kidneys,  lungs,  spleen  and  uterus  of  a  Bitch. 

B.  COCCIDIA. — Pachinger-  found  on  three  occasions,  in  the  kidneys 
of  the  Horse,  Coccidia  which  he  considered  identical  with  the  Eiineria 
falciformis  of  the  intestinal  epithelium  of  the  Mouse.  In  each  case  the 
alterations  in  the  kidneys  were  such  that  death  could  evidently  be 
attributed  to  them. 

In  the  oesophagus,  stomach  and  entire  intestinal  canal  of  a  Cat,  and 
in  the  kidneys  of  a  Dog,  the  same  authority  observed  a  new  Coccidium, 
distinct  from  the  Ortlwspora  of  the  Triton,  but,  like  it,  belonging  to  the 
monosporean  Coccidia,  with  four  falciform  corpuscles. 

Kailliet  and  Lucet^  have  described  by  the  name  of  roial  Coccidiosis, 
a  parasitic  affection  of  the  Goose,  which  first  shows  itself  by  progres- 
sive wasting  without  any  apparent  cause.  After  a  somewhat  long 
period,  the  Geese  are  almost  incapable  of  walking,  stand  with  diffi- 
culty, and  generally  lie  immovable  on  their  abdomen  ;  some  lie  on 
their  back  with  the  legs  apart,  and  if  put  on  their  feet  they  make 
some  steps,  fall,  and  resume  this  singular  position.  In  every  case 
they  cease  to  eat,  and  soon  thereafter  die. 

At  the  autopsy,  the  kidneys  are  found  full  of  small  whitish  nodules, 
about  the  size  of  a  pin's  head  ;  more  rarely  the  lesions  are  diffused. 

These  nodules  are  formed  of  a  considerable  mass  of  Coccidia,  some 
of  which  are  free,  others  encysted,  and  which  have  much  analogy  with 
the  oviform  Coccidium  of  the  Rabbit's  liver.  They  are,  however,  a  httle 
rounder  and  smaller — being  20  /a  to  22  /x  in  their  greatest  diameter,  and 

'  Railliet.  Art.  A*et«.s — parctnUa  den.  Nouv.  Diet.  Prat,  de  Med.,  de  Chir.  et  d'Hyg. 
V.5t,irinaire,  XIX.,  1891,  p.  177. 

-  Pacliinger.      Zoolog.  Anzeiger,  IX.,  1886,  p.  471. 

•'  Railliet  and  Lricet.  Uiie  Nouvdle  Maladie  Para-iitaire  de  VOlf  Donifstiqw-,  deter- 
minee  par  des  Cocddks.     Comp.  Rend.  Soc.  de  Biologie  (9),  II.,  1890,  p.  293. 
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13  fj.  to  1()  ji.  iu  their  smallest.  At  the  narrowest  pole  there  is  a  very 
apparent  inicropyle.  A  certain  number  of  these  Coccidia  contain  a 
uniformly  granular  mass  throughout  the  cyst ;  in  others,  the  contents 
are  gathered  into  a  ball  towards  the  centre. 

Thill  sections  of  the  invaded  kidneys  show  that  these  Coccidia  are 
developed  in  the  uriniferous  tubes,  and  allow  of  their  evolution  being 
followed.  They  appear  at  first  as  round,  granular,  nucleated  bodies, 
situated  in  the  epithelial  cells,  the  nuclei  of  which  they  push  towards 
the  base.  Sometimes  only  one  of  these  bodies  occupies  a  cell,  but 
most  frequently  two  or  three,  or  even  more,  are  observed  at  the  same 
time.  In  the  latter  case,  it  seems  that  a  multiplication  of  the  Coccidium 
— by  repeated  fission— occurs  in  the  same  situation;  and  these  multiple 
bodies,  often  rendered  polyhedral  by  reciprocal  com])ression,  form 
ray-like  series.  When  accidentally  removed,  there  is  left  an  alveolus 
limited  by  a  kind  of  granular  matrix,  which  might  be  taken  for  a  cell 
proper ;  but  a  nucleus  is  never  observed.  At  other  points,  the  epithe- 
lium of  the  uriniferous  tube  has  disappeared,  and  in  its  place  are 
Coccidia,  which  are  already  surrounded  by  a  double-contoured  envelope. 
Elsewhere  also,  well-formed  Coccidia  are  observed  in  the  cavity  of  the 
tubes,  where  the  epithelium  is  still  intact ;  these  are  evidently  parasites 
which  have  been  developed  higher  up,  and  are  being  thrown  out. 

Eailliet  and  Lucet  have  assured  themselves  that  these  Coccidia 
follow  the  course  of  the  urine,  and  are  expelled  in  the  same  course,  to 
continue  their  evolution.  By  keeping  them  a  certain  time  in  water, 
they  remarked  that  the  protoplasmic  mass  divides  into  four  round 
sporoblasts,  and  that  therefore  they  belong  to  the  tetrasporean  Coccidia 
of  Aime  Schneider. 

C.  CESTODES.'— The  Cysticercm  cclltiloscc  may  be  found  in  the  kid- 
neys of  the  measly  Pig,  or  in  Dogs  suffering  from  the  same  malady.  It 
is  only  in  small  number,  and  then  only  when  the  measles  is  localized. 

The  I'iChiuococci  may  also  develop  in  the  kidneys  of  the  Pig  and 
Euminants,  and  especially  in  the  Sheep,  though  they  are  less  common 
than  in  the  liver  and  lungs.  The  internal  surface  of  the  cyst  is  often 
corrugated,  and  its  cavity  traversed  by  bands  that  render  it  multi- 
locular.  The  wall  is  frequently  calcified  on  its  surface  or  in  its 
substance,  and  sometimes  it  appears  to  be  ossified  to  a  variable  extent. 
Atheromatous  deposits  compress  the  hydatid,  which  is  flaccid  and 
wrinkled.  The  cyst  may  open  by  fissures  on  the  surface,  or  into  the 
pelves  of  the  kidney  (Eayer). 

Perroncito  has  observed  a  hydatid  cyst  in  the  right  kidney  of  a  bull 
Zebu,  and  Ostertag  has  found  three  small  multilocular  Echinococci  in 
the  left  kidney  of  a  Bull ;  while  Dupuy  has  seen  them  in  the  kidneys  of 

1  Rayer.      Tr.  des  MakKlic-i  de-s  Beiiif:.     Pari--,  1841,  III.,  p.  r)49,  quoted  by  Davaiiie. 

—  Trasbot  and  Ilailliut.     Ilec.   de  Med.  Vt'terinaire,  1887,  p.  :584  ;   Ladrerie  dii  Chieu. 

—  Perroncito.  (///  Erh'i nococchi  c  la  Tenia  Ec/iiitocorro.  Annali  della  E.  Accad.  de 
Aerie,  di  Torino,  XXII.,  1879  (Zebu).  — Idem.  Trat/ato  Tcorico-pralico  ■■<2dle  Malalie. 
pill  Conimuni  degli  Animali  Domestici.  Turin,  1880,  p.  208.  —  Dupuy.  Journ.  de 
Med.  (le  Sedillot,  XCIT.,  1S25,  p.  63.  —  Ostertag.  Uther  den  Evhiuococrw  Mtdtilo- 
cularix  hei  Jiindern  und  Schweinen.  Deutsche  Zeitsch.  f.  Thierniedicin,  XVII.,  1890, 
p.  172.  —  Cadeac  and  Malet.  Revue  V^terinaire,  1884,  p.  483.  —  Wolpert.  Ihid., 
1888,  p.  167. 
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a  sow.  Cadeac  and  Malet  have  published  a  remarkable  case  of 
Eehinococcus  in  the  kidney  of  a  Horse ;  they  classed  it  with  both  the 
exogenous  and  endogenous  types ;  the  renal  tissue  had  disappeared  at 
different  points,  where  the  cyst  was  confounded 
with  the  enveloping  tunic.  Perroncito  met  with 
an  Eehinococcus  cyst,  the  size  of  a  large  nut. 
in  a  Dog's  kidney. 

In  a  Dog,  killed  after  showing  rabiform  symp- 
toms, Wolpert  found  a  Taenia  in  the  otsophagus, 
several  in  the  intestines,  another  coiled  around 
the  left  kidney  and  adherent  to  its  surface  ;  and 
in  the  pelves  of  each  kidney  a  coiled  up  Taenia 
10  to  12  cm.  long.  The  organs  were  almost 
double  their  normal  volume,  and  nearly  all  the 


Fig.  :}62.— Giant  Jlustrongle,     Fic;.  -UjO. -Ova  and  embryo  of  a  giant  Eustrongle. 
male  :  natural  size.    "  —After  Balbiani.* 

*  A,  mature  ovnrc,  from  the  interior  of  a  fecundated  female;  magnified  400  diameters. 
Its  surface  shows  numerous  openings  of  canals  that  traverse  the  shell  from  one  part  to 
another.  B,  <n-inn  containing  an  embryo  still  cellular.  C,  embryo  extracted  from  the 
shell  ;  magnified  "250  diameters. 


medullary  layer  of  the  renal  substance  was  destroyed  and  reduced  into 
a  magma  of  blood  and  pus,  in  the  midst  of  which  was  found  the 
parasite  and  the  d/bris  of  the  mucous  membrane  of  the  pelves.  The 
Tccniae  in  the  kidneys  were  the  Tcenia  serrata. 

D,  TREMATODES.— We  have  seen  (p.  633)  that  the  ova  of  the 

Billuirzia  crasim,  found  in  an  Ox  and  Sheep  in  Egypt,  may  be  carried  by 
the  vessels  into  the  bladder,  whence  they  are  expelled  along  with  the 
urine. 
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K.  NEMATODES. — Among  the  Nematodes  of  the  urinary  passages, 
some  have  their  normal  habitat  there,  while  others  are  only  present  by 
accident.  Some  which  are  only  met  with  in  the  larval  form  are,  con- 
sequently, undetermined. 

I.  Eustrongylus  visceralis  (Gmelin,  Stroiuji/lufi  <j'Kjas  Kud.). — The 
giant  Eustrongyle  is,  in  the  domesticated  animals,  the  only  repre- 
sentative of  the  tribe  of  Eustrongylines  in  the  family  of  Strongylides. 
Its  name  is  given  to  it  because  of  its  really  gigantic  dimensions. 

It  is  generally  a  blood-red  worm.^  slightly  tapering  at  the  extremities, 
and  finely  striped  transversely  ;  the  mouth  is  triangular,  and  surrounded 
by  six  small  papilUo.  Male,  13  cm.  to  40  cm.  long,  and  4  mm.  to  6  mm. 
broad;  tail  ol)tuse,  terminated  by  a  patelliform,  membranous,  entire 
pouch  without  radiaj,  and  traversed  by  a  very  slender,  single  spicule. 
Female,  20  cm.  to  1  m.  long,  and  5  mm.  to  12  mm.  broad;  tail  obtuse 
and  slightly  curved ;  a  single  ovary ;  vulva  very  near  the  mouth. 
Oviparous.  Ova  ovoid  and  brownish,  68  ji  to  80  /x  long,  and  40  /x  to 
43  /A  broad. 

The  giant  Eustrongle,  the  largest  of  the  Nematodes,  is  a  parasite  of 
the  kidneys,  and  is  met  with  in  Man,  and  in  the  Horse,  Ox,  Dog,  Wolf, 
Mink,  Marten,  Otter,  Seal,  etc.  It  is  much  more  frequent  in  the 
Carnivora,  and  especially  in  the  Dog ;  but  it  is  only  exceptionally  met 
with,  though  Silvestrini  observed  it  very  often  at  Pistoja,  Tuscany,  and 
environs,  principally  in  sporting  Dogs — setters,  retrievers,  pointers? 
spaniels,  or  mongrels. 

The  phases  of  its  existence  are  not  yet  known.  As  it  is  perhaps  not 
so  rare  among  the  ichthyophagous  mammals,  it  is  possible  that  it  lives  in 
Fish  during  the  early  period  of  its  life.  This  opinion  is  rendered  more 
probable  by  the  discovery  of  Schneider,  who  has  found  in  exotic  fishes 
the  encysted  Nematodes  already  described  by  Eudolphi  by  the  name  of 
Filana  cystica,  and  which  are  the  larvcC  of  a  EustroiK/yliis.  Schneider 
inclines  to  class  it  with  E.  (jigas,  though  without  sufficient  reason, 
according  to  Leuckart. 

Balbiani-  has  recognised  that  the  development  of  the  ovum  com- 
mences in  the  uterus  of  the  female,  but  is  soon  arrested,  and  cannot  be 
completed  until  after  it  has  been  expelled  from  the  body  of  the  host,  and 
brought  in  contact  with  water  or  damp  soil.  Between  this  later  period 
and  the  appearance  of  the  embryo,  there  elapse  five  or  six  months  if 
winter  intervenes,  but  it  is  probably  shorter  if  summer  is  included.  The 
embryo  may  remain  for  more  than  a  year  without  perishing.  When 
put  into  pure  water  and  hatched  artificially,  this  embryo  rapidly  under- 
goes change ;  as  it  does  not  thrive  well  except  in  albuminous  fluids,  and 
will  not  resist  more  than  a  few  days'  desiccation.     It  is  240  ji  long  and 

'  This  colour  appears  to  be  due  to  the  fluid  in  which  the  worm  lies,  and  on  which  it 
(•ubsists  ;  for  Chabert  has  found  it  to  be  white  among  pus. 

*  Balbiani.  Rech.  sur  le  Developpunent  et  It  mode  da  Propaijation  duStroiujIf  Giant 
(Eustrongylus  gigas  Dies.).  Journ.  do  I'Anat.  et  de  la  Pbysiologie,  VII.,  1870-71, 
p.  180. 
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14  //.  broad,  cylindrical,  and  gradually  tapering  posteriorly ;  the  head  is 
pointed,  mouth  terminal  and  having  no  papillae,  but  it  is  provided  (?) 
with  a  small  protractile  chitinous  dart,  which  doubtless  serves  the  young 
worm  as  an  organ  of  penetration.  Balbiani  has  not  succeeded  in 
hatching  these  ova  in  the  digestive  canal  of  the  Dog,  various  Fishes, 
Snakes  and  Tritons,  nor  in  river  Prawns. 

The  Dog,  Horse,  and  Ox  are  the  only  domesticated  animals  in  which 
the  giant  Eustrongle  has  been  found.  The  majority  of  observations 
have  reference  to  the  Dog. 

DoG.i — It  might  be  supposed  that  the  presence  of  a  giant  Eustrongle 
in  the  urinary  passages  would  cause  acute  pain,  but  in  many  of  the 
observations  this  parasitism  was  not  revealed  by  any  symptom  during 
the  life  of  the  animal,  and  was  a  surprise  at  the  autopsy.  In  other 
instances,  however,  the  parasite  has  often  caused  grave  disturbance  in 
the  health  of  its  host.  Sometimes  it  has  been  a  continued  wasting, 
terminating  in  consumption  (Ctesalpiu,  De  Sillol);  at  other  times  the 
suffering  has  been  betrayed  by  cries  and  bowlings  uttered  night  and  day 
(Kerckring,  Boirel,  Liefmann,  Heucher,  Van  Swieten);  or  the  Dog  has 
walked  with  its  body  curved  to  one  side — that  corresponding  to  the 
invaded  kidney.  It  is  probable  that,  at  a  certain  period,  the  urine  is 
sanguinolent  or  purulent.  When  the  worm  is  in  the  ureter,  it  causes 
retention  of  the  urine  and  distension  of  the  kidney  (Redi) ;  when  in  the 
bladder,  it  acts  as  a  foreign  body,  and  micturition  is  effected  drop  by 
drop  (Fr.  Franck) ;  and  w^hen  it  has  penetrated  to  the  peritoneal  cavitv, 
there  are  indications  of  peritonitis.  In  a  case  reported  by  Magnie,-  the 
only  symptoms  were  vomiting  and  asphyxia,  five  minutes  before  death  ; 
the  worm  was  in  the  left  pleura. 

In  several  cases,  the  presence  of  the  giant  Eustrongle  has  caused 
such  a  degree  of  nervous  disturbance  as  to  raise  suspicions  of  rabies ; 
indeed,  in  Boerhaave's  time  that  malady  was  attributed  to  invasion  of 
the  kidney  by  this  parasite.  In  a  case  observed  by  Mathis,  a  setter 
was  seized  in  the  field  with  great  uneasiness,  gave  out  cries  of  pain,  had 
convulsions,  attempted  to  bite,  refused  to  eat,  and  gave  strong  evidence 
of  rabies.  It  died  two  days  afterwards ;  the  Eustrongle  had  escaped 
from  the  right  kidney,  and  lay  in  the  peritoneal  cavity  among  the 
intestinal  convolutions.  Two  cases  almost  identical  are  reported  by 
Cusa  ;  in  each,  the  worm  was  in  the  left  kidney.  Lissizin  has  seen  in  a 
Dog  drowsiness,  automatic  movements,  foaming  at  the  mouth,  champ- 
ing of  the  jaws,  grinding  of  the  teeth,  marked  increase  in  the  pulse  and 
respiration,  and  convulsions  at  intervals.  Death  occurred  at  the  end  of 
the  third  day,  when  it  was  discovered  that  the  Eustrongle  was  lodged 

1  Silvestrini.  Dtllo  Eustrongylus  gigas  net  Cane.  Giornale  di  Anat.,  Fisiol.  e  Pato- 
logie,  XX.,  1888,  p.  25ii.  —  Davaine.  Tr.  des  Entozoairts,  2nd  edition,  1877,  p.  271, 
Bibliography. 

-  Magnii".     Kecueil  de  Med.  Veterinaire,  1870,  p.  861. 
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in  the  left  lobe  of  the  liver. ^  Silvestrini  has  seen  several  cases  of  this 
kind,  and  has  remarked  that  the  animal's  expression  is  somewhat 
different  to  that  observed  in  rabies ;  the  physiognomy  expresses  intense 
suffering  rather  than  ferocity,  and  the  eye  is  not  salient  and  sparkling 
as  in  the  mad  dog,  but  retracted  and  partially  covered  by  the  membrana 
nictitans. 

It  is  not  possible  to  foretell  v^hat  will  be  the  result  of  renal  eustrongy- 
losis,  but  it  would  appear  to  be  the  tendency  of  the  worm  to  quit  the 
kidney  w^hen  it  has  destroyed  its  substance — as  with  those  which  have 
been  found  in  the  peritoneal  and  pleural  cavities,  or  lodged  in  the 
ureter  or  bladder.  The  worm  may  pass  into  the  urethra,  but  there  it  is 
stopped  by  the  penial  bone ;  it  then  perforates  the  canal,  and  locates 
itself  in  the  connective  tissue.  U.  Leblanc  has  observed  three  cases  of 
this  kind,  in  which  the  worm  was  not  manifested  by  any  other 
symptom  than  the  rapid  formation  of  a  tumour  the  size  of  the  fist  in 
the  perineal  region,  close  to,  but  behind,  the  testicle.  The  obstacle 
offered  by  the  constriction  of  the  urethra  is  not  absolutely  insurmount- 
able, as  Lacoste  has  seen  a  Dog  evacuate  a  giant  Eustrongle  by  this 
canal — the  expulsion  being  preceded  and  accompanied  by  acute  pain, 
and  followed  by  the  discharge  of  'about  two  spoonfuls  of  blood.' 
Eecovery  ensued  almost  immediately.- 

Megnin  has  witnessed  an  exceptional  mode  of  expulsion.  A  Bitch 
presented  a  mammary  tumour  in  the  neighbourhood  of  the  umbilicus, 
which,  on  being  incised,  gave  exit  to  a  giant  Eustrongle.  Recovery  in 
this  case  was  also  rapid. ^ 

The  giant  Eustrongle  is  developed  in  the  kidney,  probably  occupying 
at  first  the  pelves  or  calices,  and  its  presence  there  causes  grave 
disorders.  The  tissue  of  the  organ  is  gradually  destroyed  ;  the  vessels 
— which  resist  for  a  long  time — are  damaged,  and  this  leads  to  frequent 
haemorrhages,  and  the  worm  is  usually  immersed  in  a  sanguinolent 
Huid.  At  last  the  vessels  disappear,  and  the  enveloping  tunic  of  the 
kidney  forms  the  only  wall  of  the  tumour,  which  has  acquired  a  varied, 
but  always  considerable,  volume,  and  the  fluid  contents  of  which  is 
chiefly  blood.  This  tunic  of  the  kidney,  in  being  distended,  becomes 
thickened,  and  assumes  the  appearance  of  the  perinephritic  fat. 
Partial  ossification  of  the  internal  membrane  of  the  renal  pouch  has 
been  twice  noted  by  Miller,  in  the  Mink  of  America.  The  pelves  under- 
go the  same  dilatation  as  the  kidney,  as  may  also  the  ureter ;  though 
Drelincourt  and  Sperling  have  found  that  canal  obliterated.  In  a  case 
described  by  Ruysch,  besides  two  Eustrongles,  there  was  a  calculus 
that  completely  closed  up  the  pelves. 

'  Mathis.  Hoc.  des  Sc.  Med.  de  Lyon  ;  Lyon  Medical.  1881,  p.  499.  —  Cusa.  Giorn. 
<ie  Med.  Veter.  Pratique,  1S85,  p.  312.  —  Lissizin.  Rec.  de  Med.  Veterinaire,  1887,  p.  51. 

-  U.  Leblanc.  Bull,  de  I'Acad.  de  Medecine,  1850,  p.  640.  —  Lacoste.  Mem.  de  la 
Soc.  Veter.  du  Calvado.s  et  de  la  Manche,  1842-4;5,  p.  228. 

='  Megnin.     Comp.  Rend,  de  la  Soc.  de  Biologie,  1880,  p.  G04. 
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It  has  never  happened,  says  Davaine,  that  more  than  one  kidney  has 
been  invaded,  and  the  size  of  the  healthy  one  is  usually  more  consider- 
able than  in  the  normal  state. 

Most  frequently  there  is  only  one  Eustrongle — rarely  are  there  two. 
Verney,  however,  has  found  four  in  a  Dog,  and  Klein  eight — six  males 
and  two  females — in  a  Wolf. 

The  Eustrongle  may  be  met  with  elsewhere  than  in  the  kidney,  as 
has  been  said  when  dealing  wich  the  symptoms.  Kedi  has  found  one 
occupying  the  kidney  and  part  of  the  ureter ;  Kerckring,  another 
extending  the  whole  length  of  the  ureter  ;  and  Frauck,  one  lodged  in 


Fk;.  364. — Giant  Eustrongle,  female,  in  the  kidney  of  a  Dog  :    thi:  upper  surface  of 
the  kidney  has  been  excised  ;  natural  size. — Railliet. 


the  bladder.  When  met  with  outside  these  organs,  it  has  been 
generally  in  their  vicinity,  and  it  is  probable  that  the  worm  has 
primarily  developed  in  the  urinary  passages.  Such  was  Mcgnin's  case 
and  the  three  cases  of  U.  Leblanc  already  referred  to.  In  one  of  the 
latter  the  verminous  tumour  had  a  pedicle,  manifestly  indicating  a 
previous  communication  of  its  cavity  with  the  ureter.  Plasse  found 
three  giant  Eustrongles  which  had  found  their  way  into  the  peritoneal 
cavity,  after  breaking  through  the  shell  of  the  kidney,  which  still  partly 
enveloped  that  organ  ;  the  other  two  remained  in  the  kidney — or  rather 
in  the  place  of  that  organ — as  it  had  completely  disappeared.  Stratton, 
in  Canada,  had  already  observed  a  similar  case  ;  as  had  Peuch,  Mathis, 
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and  Mcgnin.'  In  the  case  of  the  latter,. it  was  reinarkahle  tliat  the 
kidneys  were  still  healthy.  There  are  also  the  cases  observed  by 
Rivolta-  (giant  Hustrongles  on  the  surface  of  the  liver),  Lissi/iu 
(Eustrongle  in  the  left  lobe  of  the  liver),  IMagnio  (Eustrougle  in  the 
pleura>),  Grohant,  quoted  by  Balbiaui  (three  Eustrongles  in  the  peri- 
toneum). In  a  case  reported  by  Silvestrini,  two  Eustrongles  were 
developed  in  the  abdominal  cavity,  but  they  had  caused  intense 
hyperiemia  of  the  kidneys,  which  they  appear  to  have  sucked  by  fixing 
themselves  on  their  surface.  And  there  is  the  doubtful  case  given  by 
Jones  (p.  03(3),  who  found  the  same  (?)  worm  in  the  right  ventricle  of  the 
heart  of  a  Dog. 

The  (liatiiioain  of  the  giant  Eustrongle  in  the  urinary  ap})aratus  oflers 
great  difficulties,  generally.  Suspicion  should  be  aroused,  however,  by 
the  emission  of  blood-coloured  urine  or  blood-clots,  coincidently  with 
the  manifestation  of  rabiform  symptoms ;  and  the  suspicion  would  be 
confirmed  if,  on  a  microscopical  examination  of  the  urine,  the  ova  of 
the  Eustrongle,  with  all  their  essential  characteristics,  were  found 
iuit. 

If  the  diagnosis  were  established,  then  perhaps  the  administration 
of  oil  of  turpentine  would  cause  the  worm  to  emigrate.  Silvestrini 
thought  extirpation  of  the  worm  might  be  attempted.  If  it  were 
decided  that  the  parasite  was  located  in  the  bladder,  then  urethrotomy 
could  be  practised.  Finally,  if  it  caused  the  formation  of  perineal  or 
mammary  tumours — as  in  the  cases  of  Leblanc  and  ]\Ioguin--nothing 
could  be  simpler  than  puncturing  them  and  extracting  the 
Eustrongle. 

House  and  Ox. — Chabert  describes  having  found  a  giant  Mustrongle 
in  the  left  kidney  of  a  Mare  ;  the  gland  was  very  voluminous,  full  of  a 
purulent  fiuid,  and  the  worm  was  white.  Rudolphi  also  had  a 
specimen  obtained  from  a  Horse;  l'.  Loblanc  met  with  one  in  the 
kidney  of  a  Horse,  and  l^abat  discovered  another  in  the  kidney  of  a 
Mare,  which  had  not  shown  any  symptoms  during  life  that  could  lead 
to  a  suspicion  of  its  presence. 

Kudolphi  says  he  had  a  giant  Eustrongle  that  came  from  an  Ox. 
Diesing  alludes  to  a  specimen  in  the  ^luseum  of  the  Alfort  Veterinary 
School,  which  had  the  same  origin.  Clreve  observed  a  Bull  which,  for 
nearly  a  year,  had  suffered  from  dysuria,  and  later  the  urine  was 
mixed  with  flakes  of  mucus  ;  the  left  kidney  of  this  animal  was  trans- 
formed into  an  enormous  cyst  filled  with  a  foetid  purulent  fluid,  in 
which  was  a  giant  Eustrongle. 

11.  Armed  Sclerostome  {Sclewsfovia  cquinum  Miill.,  Stroiujyliis 
annotus  Rud.).'' — The  agamous  form  of  this  worm,  which  lives  in  the 

'  Megnin.  Sue.  Ccntr.  dc  Mod.  \'t'ti'iiiiaire  ;  Ivtcueil  de  Mt-d.  Vi'terin.iire,  1S7!', 
p.  22;!. 

-  Rivolta.     11  Medico  \  eteiiiiaiiu,  li*^(>7,  p.  1. 

^  Liistig.  Deutsche  Zeitschiift  f.  Thienuedicin,  I.,  187.'',  p.  1S>4.  — ■  K.  (.J.  Walters. 
The  Veterinarian,  lSt)6,  p.  'itifi.  —  Bowler.  American  Journ.  of  Conipar.  Medecine, 
II.,  18S1,  p.  118,  —  Harvey.  Veter.  Keord,  184.'.,  p.  o56.  —  Couchnian.  The  Veteri- 
narian, 1857,  p.  145.  —  Mey rick.  Jhiii.,  18.'.9,  p.  1595.  —  Lienanx.  Ann.  de  M»h1. 
ViUerinaire,  1887,  p.  -'41.  —  Colson.     Etat  Sanit.  des  Anini.  Doiu.  en  Belgi.|ue  en  18S4. 
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branches  of  the  posterior  aorta  in  the  l^quidui,  may  be  found  in  the 
renal  arteries.  The  verminous  aneurisms  of  these  arteries  or  of  the 
aorta  may,  according  to  Lustig,  be  the  starting-point  of  nephritis  by 
embolism. 

Sclerostomes  may  also  be  met  with  even  in  the  kidney.  Walters 
found  two  in  each  kidney  of  a  paraplegic  Mare,  and  liowler  has  made 
several  observations  of  the  same  kind  in  Mules.  These  worms  may  be 
likewise  encountered  in  the  neighbourhood  of  the  kidneys,  in  the 
adipose  mass  surrounding  them,  where  they  are  sometimes  in  large 
quantity  (Harvey,  Couchman,  Meyrick,  Lienaux,  and  Colson,  who 
found  them  at  the  same  time  in  the  pelves  of  the  kidneys). 

III.  Stephanurus  dentatUS  (Dies.). — This  worm,  already  described 
as  a  parasite  of  the  peritoneum  of  the  Pig  (p.  ool),  and  especially  in 
America,  where  it  infests  the  adipose  tissue  around  the  kidneys,  may 
enter  these  organs  and  the  supra-renal  capsules,  and  produces  purulent 
cavities  in  them.' 

IV.  Trichosoma  plica  (Rud.). — This  lives  in  the  urinary  bladder  of 
the  Fox  and  Wolf  ;  and  Bellingham  has  also  found  it  in  the  Dog  in 
Ireland.  It  is  probably  the  same  worm  that  Beorchia-Nigris-  encoun- 
tered, to  the  number  of  fifty,  fixed  on  the  mucous  membrane  of  the 
bladder  of  an  experimental  Dog,  which  during  life  passed  a  sedi- 
mentous  urine  that  contained  numerous  ova  of  the  Ti-ichotrachelida3. 
Besides  the  characters  of  the  genus  (eee  p.  G58j,  the  TricJiosoma  lAica 
shows  the  following :  the  male  is  13  mm.  to  30  mm.  long,  scarcely 
tapers  behind,  where  it  terminates  in  a  point,  and  has  a  very  long 
spicule  in  a  sheath  that  is  transversely  ridged.  The  female  is  30  mm. 
to  60  mm.  long,  has  an  obtuse  tail,  the  anus  is  terminal,  and  the  vulva 
is  situated  in  the  anterior  part  of  the  body, 

V.  Trichosome  of  the  Cat  {Tridioaoma  Felia  cati,  Belling.). — This 
Trichosome  was  discovered  by  Bellingham  in  the  bladder  of  a  wild 
Cat.  Wedl  has  met  with  it  in  a  domesticated  ('at ;  only  females  were 
found,  and  they  were  from  14  mm.  to  16  mm.  long,  scarcely  tapei-ing 
behind  ;  the  majority  of  them  were  coiled  in  a  spiral  manner,  and  were 
difficult  to  recognise  without  the  aid  of  a  pocket-lens. 

VI.  Larvae  of  Indetermined  Nematodes. —These  larvae  of  Nema- 
todes were  observed  for  the  IJist  time  by  Vulpian  in  18o6,  and  again 
studied  by  Bochefontaine.  In  the  kidneys  of  the  Dog  they  cause  the 
formation  of  small  pearly-white  tumours  about  the  size  of  a  tobacco-seed 
to  that  of  a  hemp-seed,  and  which  are  spherical  or  flattened.  They  are 
situated  beneath  the  proper  capsule  of  the  kidney,  in  the  cortical 
substance,  and  do  not  usually  project  beyond  the  surface.  In  Vulpian's 
case  there  were  from  80  to  100  of  these  tumours  in  each  kidney  ;  and 
Bochefontaine  found  them  in  ten  of  thirteen  Dogs,  in  numbers  varying 
from  4  to  38.  They  were  formed  of  a  small  hollow  sphere,  the  wall  of 
whicli  was  made  up  of  concentric  layers  of  connective  tissue,  and  was 
generally  sunounded  by  the  uriniferous  tubes  and  glomeruli  of 
Malpighi  ;  the  latter  were  dragged  away  with  the  small  tumours  when 
these   were  enucleated,  which  was  otherwise  easy.     In  only  a  small 

»  Ltitz.     Deutsche  Zeitachrift.  f.  Tliiermed.  u.  Vergl.  Pathologic,  XII.,  188.^,  p.  61. 

2  Beorchia-Nigris.  Di  un  Cano  di  Trkoctfalo  nalla  Vevica  Urinaria  di  un  Cane. 
Giornale  di  Med.  Veter.  Pratica,  1888,  p.  31. 

*  Vulpian,  <|uoted  by  Davaine.  'J'r.  den  Eittozoaxren.  Paris,  1860,  p.  298.  —  Boche- 
fontaine. Conip.  Rend.  Soc.  de  Bidogie  (6),  I,,  1874,  p.  282  ;  Ibid,  (tj),  11.,  1875, 
p.  263.  —  Ebstein  and  Nicolaier.  lititrnai'  zur  Lehre  von  der  Zooparaiitdren  Tuho  ■ 
culone.     Archiv  f.  Pathol.  Anatomie,  CXVIII.,  1889,  p.  432. 
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number  of  the  tumours  was  found  a  Nematode  about  -3  mm.  long 
(Vulpian),  140  ji  to  210  /a  long,  by  10  fx  to  15  /i  broad  (Bochefontaine). 
Cylindrical  in  its  anterior  moiety,  tapering  for  a  long  distance 
posteriorly,  and  the  mouth  surrounded  by  mammillated  prominences, 
this  was  twisted  in  a  ring-like  form,  and  was  destitute  of  sexual  organs. 
It  had  certainly  been  destroyed  in  the  majority  of  the  nodules,  by 
regressive  phenomena. 

P^bstein  and  Nicolaier  have  made  a  more  complete  study  of  these 
granules.  Their  size  did  not  exceed  that  of  a  pin's  head,  and  by  their 
histological  constitution,  dimensions,  external  appearance,  and  the 
regressive  phenomena  of  which  they  were  the  seat,  they  had  the  same 
formation  as  tubercles,  properly  so  called.  The  worms  extracted  from 
them  had  very  distinct  movements  ;  they  were  363  /x  long  and  IG  /x  in 
diameter  at  their  anterior  extremity.  Ebstein  and  Nicolaier  found 
similar  nodules  in  the  lungs,  w^here  Bochefontaine  had  also  seen  them. 

The  situation  of  the  nodules  in  the  cortical  substance  compels  us  to 
admit,  along  with  Bochefontaine,  that  the  parasites  had  been  brought 
there  by  the  blood,  as  it  is  not  the  ordinary  seat  of  small  infarcts 
caused  by  emboli.  The  genus  to  which  larva  of  these  Nematodes 
belonged  could  not  be  determined. 

The  other  larval  Nematodes  found  by  Ebertz  in  the  muscles, 
kidneys,  and  lungs  of  a  Sheep  may  here  be  recalled  to  memory  (see 
p.  585). 

F.  ACARI. — Mention  has  been  made  (p.  244)  of  the  tubercles  of 
Cytodites  nudiis  found  by  Holzeudorff  in  the  kidneys,  at  the  same  time 
as  in  the  lungs,  liver,  etc.,  of  diseased  Fowls. 

G.  LARVM  OF  THE  (ESTRID.ffi.  — At  the  autopsy  of  a  Norman 
Stallion,  which  died  in  thirty-two  hours  from  violent  colic,  Pagliero 
found  nothing  abnormal  except  thickening  of  the  parietes  of  the 
bladder  near  the  cervix  ;  two  larvae  were  deeply  implanted  in  the 
mucous  membrane,  which  was  injected  in  red  streaks.  These  larvae 
were  stated  to  be  those  of  the  Gastrophilus  h(cmorrhoidaUs  Linn.,  which, 
in  its  primary  state,  is  parasitic  in  the  gastro-intestinal  canal.  To 
explain  the  very  unusual  situation  of  these  two  larvee,  it  would  be 
necessary  to  admit  that  they  must  have  crawled  from  the  anus,  while 
the  Horse  was  lying  down,  to  the  urethral  opening,  and,  wandering 
along  that  tube,  have  reached  the  bladder.^ 

1  Pagliero.     Giornale  di  Medecina  Veterinaria,  VI.,  1857,  p.  165. 


CHAPTER  II. 

PARASITES    OF   THE    GENERATIVE    ORGANS. 

We  have  here  only  to  notice  some  cases  of  accidental  parasitism. 

Mammalia. — A.  Males. — Sclewstoma  armatum  Rud.i — The  agamous 
form  of  this  worm  has  been  encountered  more  frequently  in  the 
spermatic  than  in  the  renal  arteries  of  the  Horse.  Gurlt  had  already 
noticed  the  presence  of  these  worms  in  the  vaginal  sheath.  Aitken 
once  saw  an  armed  Sclerostome  in  the  spermatic  artery  of  a  Foal,  and 
Baird  found  one  in  the  testicle  of  a  Horse.  Clancy  met  with  thirteen 
on  the  surface  of  the  testicle  of  a  three-years-old  Horse  ;  the  gland  was 
indurated,  and  the  envelopes  infiltrated.  Brodie  published  a  similar 
case.  At  the  London  Veterinary  College  one  worm  was  found  in  the  sper- 
matic artery  of  the  Ass,  and  another  in  a  funiculitis  consecutive  to 
castration.  It  is  remarkable  the  frequency  with  wliich  these  worms 
occur  in  the  abnormal  testicles  of  Horses  affected  with  abdominal 
cryptorchidism.  We  met  with  a  case  of  this  kind  in  May,  1883 ;  and 
Simonin  and  Jacoulet  encountered  three  in  the  space  of  two  months, 
the  testicles  having  undergone  fibrous  degeneration.  On  incising  the 
testicle  of  a  cryptorchid  which  was  normal  in  structure,  Degive  met 
with  an  armed  Sclerostome.  It  would  be  interesting  to  ascertain  the 
relation  in  frequency  between  cryptorchidism  and  testicular  parasitism. 
What  is  certain,  is  that  the  concealed  testicles  of  Horses  affected  with 
abdominal  cryptorchidism  often  exhibit  such  alterations  as  fibrous 
tumours  or  serous  cysts. 

Filaria  equina  Abild.  {F.  papillosa  Rud.).- — In  Stallions  affected  with 
hydrocele,  Schmidt  and  Pottinger  have  remarked  one  or  two  specimens 
of  this  worm  in  the  vaginal  sheath.  Their  presence  is  easily  explained 
by  the  communication  that  exists  between  the  abdominal  cavity  and  that 
sheath. 

B.  Females.— The  Mucorymi/ces  of  Rivolta  (see  p.  G17)  is  found  in 
the  uterus,  kidneys,  spleen,  and  lungs  of  the  Bitch. 

There  was  probably  some  mistake  or  insufficiency  in  Girard's  obser- 
vation of  a  case,  in  which  undetermined  Tioniae  were  found  in  the 
uterine  cavity  of  a  Mare  affected  with  metritis.-' 

^  Aitken.  The  Veterinarian,  1855,  p.  683. —  Baird.  Proceedings  Zoological  Society, 
1861.  —  Clancy.  The  Veterinarian,  1865  ;  Rec.  de  Med.  Veterinaire,  1868,  p.  100.  — 
Simonin  and  Jacoulet,  quoted  by  Railliet.  Bull.  Soc.  Centr.  de  Med.  Veterinaire,  1884, 
pp.  2:25,  301.  —  Brodie.  The  Veterinary  Journal,  February,  1886.  —  Degive.  Annales 
<le  Med.  Veterinaire,  1887,  p.  475. 

-  Schmidt.  .Tahresber.  d.  K.  Central-Thierarzneischule  iu  Miinchen,  1884.  — Pot- 
tinger.    The  C2uarterly  Journ.  of  Veter.  Science  iu  India,  V.,  1886,  p.  66. 

^  Girard.     M^m.  de  la  Soc.  Veter.  du  Calvados  et  de  la  Manche,  1831-32,  p.  135. 
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During  the  summer  we  may  find  in  the  orifice  of  the  prepuce,  or  in  the 
labia  of  the  vulva — even  without  a  wound-  larva'  which  have  been 
deposited  by  species  of  Diptera  capable  of  developing  cutaneous  myiasis, 
and  which  has  been  already  noticed  (p.  40).  This  occurrence  is  frequent  at 
the  Chalons  camp  in  Horses  and  Mares,  but  the  species  which  is  thus 
provisionally  parasitic  has  not  been  determined.  In  a  pregnant  Cow, 
Awde  found  in  the  walls  of  the  vagina,  about  8  cm.  from  the  vulva, 
asperities  due  to  a  quantity  of  larvae  which  were  imbedded  as  deeply  as 
the  muscular  layer. ^ 

Birds. — The  Distoma  cuncatuvi,  Eud.,  which  is  a  parasite  of  the 
intestine  of  the  Bustard,  has  been  found  in  the  oviduct  of  the  Peacock 
by  Gurlt  (Diesing).  It  is  a  white  worm  with  brown  spots,  from  3  mm. 
to  7  mm.  long,  tapering  in  front  in  the  form  of  a  cone,  and  the  ventral 
sucker  is  nearly  twice  as  wide  as  the  oral  one.  Eudolphi  saw  in  this 
worm  a  great  affinity  to  the  Distoma  ovatnm  (see  p.  4(S1). 

Parasitism  of  the  oviduct,  which  is  quite  accidental,  more  particu- 
larly leads  to  the  presence  of  vegetable  or  animal  parasites  in  the 
interior  of  the  ovum  ;  but  for  details  on  this  subject  we  must  refer  to 
the  special  memoirs  which  have  been  published  with  regard  to  it,  and 
in  which  all  the  facts  are  enumerated  and  analyzed. -' 

Suffice  it  to  say  here,  that  on  many  occasions  there  have  been  found 
in  the  air-chamber — and  even  in  the  albumen — of  Fowls'  eggs,  various 
of  the  lower  Fungi  more  or  less  closely  related  to  the  Aspergillus 
glauciis,  Penicillum  glancum,  Mucor  stolonifer,  Botrytis,  Sti/sanus, 
Macrosporium,  Leptomitus,  Sporotrichum,  Dactyliuvi,  Hatophora,  etc. 
There  they  form  various  coloured  groups,  and  produce  an  alteration  in 
the  substance  of  the  egg.  They  may  gain  admission  to  it  through  the 
pores  of  the  shell,  but  more  probably  they  are  there  before  the  shell  is 
formed,  having  passed  from  the  rectum  into  the  oviduct. 

Fragments  of  TiBnia  (Noll,  quoted  by  Zilrn),  the  Distoma  ovatum 
(Hanow,  Purkinje,  Escholtz,  Shelling,  etc.),  and  the  Hcterakis  inflexa 
(Krabbe,  Ziirn,  Zembelli,  Benci,  Grosoli,  Meloni,  etc.),  have  been  found 
under  the  same  conditions. 

Bonnet  has  on  two  occasions  remarked  on  the  presence  of  the  ova  of 
a  Distome  in  the  albumen  of  Fowls'  eggs,  without  the  parasite  being 
found  in  the  oviduct.'' 

Podwyssozki^  has  often  seen  in  the  white  of  the  Fowl's  eggs,  after 
being  cooked,  small  gray  or  black  spots,  composed  of  masses  of  encysted 
Coccidia,  or  of  their  free  spores.  He  has  noticed  them  more  in  eggs 
produced  in  summer,  and  in  certain  localities.  These  parasites  may 
cause  eggs  which  have  been  kept  for  a  long  time  to  appear  as  if  I'otten. 

1  Awde.     The  Veterinary  Journal,  March,  1878. 

-  Kobin.  Hist.  Nat.  dex  Vegitaux  Parasites.  Paris,  ISfiS,  p.  ."i43.  —  Panceri.  Dei 
Crittoijaml  che  Nascono  veil  Uova.  Atti  de  la  Soc.  Ital.  di  Sc.  Natiirali.  Milan,  II., 
1861,  p.  271.  —  Gayon.  Alteration  Spontanea  de.s  (Evfo.  These  de  la  Fac.  des  Sciences. 
Paris,  1875.  —  Zimniermann.  Ueber  die  Organismeu,  welche  die  Verderhvifis  der  Eier 
Veranlassen.  Ber.  der  Naturw.  Gesellsch.  zu  Chemnitz,  1878.  —  Carnccio.  Sur  deux 
Cas  d'inchixion  d<;  Paraxitea  Nematoidex  dans  les  (Evfs  de  Poule.  .fourn.  de  Micro- 
graphie,  1887,  pp.  407,  512  ;  Boll,  della  R.  Accad.  Med'ica  di  Roma.  —  Taruffi.  Mon- 
struositd  (telle  Uova  d'Uccelli.  Giorn.  di  Anat.,  Fisiol.  e  Patol.  degli  Animali,  XVIII. 
1886.  p.  326  ;  XIX.,  1887,  p.  16. 

•'  Bonnet.  Tre^nafodeneitr  in  Ilil/inereierji.  Jahresber.  d.  K.  Central  Thieraznei- 
Schule  in  Miinchen,  1881-82. 

■*  Podwyssozki.  Vorkommvn  der  Coccidizn  in  Hiihnereiern  und  yKtiolor/ie  der  Pso- 
rospermosis. Ceiitrabl.  f.  Allg.  Pathol,  u.  Pathol.  Anatomic,  1.,  1890,  Is^o.  5  ;  Gaz. 
Ilebd.  de  Med,  et  de  Chirurgic,  1890,  p.  583. 
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It  is  not  known  if  they  are  due  to  a  coccidiosis  of  the  oviduct,  where 
they  incorporate  themselves  with  the  albumen,  or  if  they  originate  from 
intestinal  Coccidia  which  have  ascended  by  the  cloaca.      _  .  .     . 

In  any  case,  Podwyssozki  believes  them  to  be  identical  with  the 
Coccidia  that  are  found  in  the  hepatic  cells  of  Man,  and  which  he  has 
described  under  the  designation  of  Kariophcujm  hominis. 

Human  infestation  is  due  to  eating  such  eggs  insufficiently  cooked, 
as  the  gastric  juice  only  dissolves  the  capsule  of  the  Coccidia,  setting 
the  spores  at  liberty. 
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Nicholls,  591 
Nicolaier,  604,  769 
Nicolet,  202,  749 
NiederhuBusern,  215,  225,  665 
Niemann,  591 
Nitzsch,  401 
Nocard,  35,   103,   193,   215, 

226,  740,  749 


Xoguiera,  639 

Xoll,  772 

Nordmann,  756 

Norner,  236 

Numan,  44,  352,    356,   593, 

623,  755  1 

Nyander,  114 
Nylander,  13 

Oeltjen,  727 

Oerlej',  722 

Olfers,  485 

Oliver,  693 

Olrick,  458 

Oreste,  216,  733 

Oriba-sius,  06S 

Ormerod,  54,  55 

Osborne,  641 

Oschatz,  215,  755 

Osier,  598,  619 

Ostertag,  184,  365,  510,  545, 

634,  691,  744,  762 
Oswald,  35 
Otto,  561 
Owen,  212 

Pabst,  718 

Pachinger.  761 

Pachur,  142 

Padiey,  583 

Pagenstecher,   158,  663,  744 

Paget,  702 

Pagliero,  770 

Palat,  634 

Palgrave,  201,  202 

Pallas,  457 

Pallin,  620 

Panceri,  772 

Panthot,  639 

Papa,  291,  29S 

Pare,  113 

Parona,  387,  457,  169,  471 

Pasteur,  10 

Paszotta,  755,  758 

Paullinus,  649 

Pauly,  302,  487 
I  Peacock,  700 
1  Pech,  532 

Pelletan,  487 
I  Pellizari,  679 
I  Pennetier,  216 
j  Percivall,  757 
[  Perdan,  755 

Perosiiio,  457 

Perrier,  606 

Perrin,  724 

Perron,  331 

Perroncito,  211,  228,  289, 
396,  405,  419,  457,  464, 
465,  469,  474,  475,  510, 
534,  539,  542,  576,  612, 
634,  660,  704,  713,  762 

Perrugati,  694 

Pesas,  748 

Peterka,  583 
Peterson.  639 

Peuch,  188,  212.  683,  767 

Peysson,  639,  641 


Pfaff,  458 

Pfeiffer,  268,  342 

Pflug,  260,  2S7,  298 

Philippi,  424 

Piaget,  65,  81 

Piana,    161,    243,    479,  498, 

616,  619 
Picaglia,  109 
Pieschl,  309 
Pietra  Santa,  702 
Pigeaire,  355 
Pilger,  560 
Pilhvax,  451 
Pinel,  115 

Piot,  31,  263,  591,  755 
Pirl,  634,  687 
Plasse,  767 
Plaut,  711 
Pliny,  167 
Plutarch,  668 
Pluton,  525 
Podwyssozki,  772 
Polonio,  484,  489 
Polybius,  112 
Popow,  658 
Portchinsky,  40,  41 
Pottinger,  771 
Poulton,  396 
Pounjuier.  638,  639 
Prudal,  743 
Prange,  347,  359,  593 
Pri.;tsch,  214,  233 
Prinz,  541 

Probstniayer,  410,  703 
Priiger,  411,  412 
Priimer.s,  267 
Prunor,  263 
Przibylka,  610 
Purkinje,  411,  772 
Piitz,  469,  497,  665 

Quin,  257 
I  Quincke,  313 
I  Quinquaud,  336 

I  Rabe,  598,  663.  729 
jRademacher,  158,  289 


Railliet,  12, 

27, 

35,  43,  65, 

84,  91,  9l 

,  106 

,  108, 

121, 

123,   124, 

156, 

166, 

193, 

198,  203, 

212, 

215, 

226, 

228,  233, 

235, 

241, 

244, 

246,  247, 

250, 

251, 

255, 

263,  274, 

288, 

309, 

340, 

355,  360, 

364, 

373, 

375, 

397,  399, 

401, 

408, 

410, 

426,   430, 

437, 

457, 

462, 

466,  511, 

518, 

538, 

544, 

558,  575, 

576, 

579, 

580, 

583,  584. 

595, 

603, 

639, 

652,  658, 

663, 

666, 

676, 

687,   688, 

724, 

726, 

736, 

743,  754. 

759, 

■61,7 

62 

Rainey,  660 

Randanne, 

'60 

Randall,  570 

Ranvier,  306,  653 
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Ranking,  619,  621,  622 
Raptschewsky,  430 
Raspail,  115,  151,  231 
Rayer,  205,   208,   596,   62i 

646,  756,  762 
Raymond,  511,  653 
Raynaud,  541 
Rayo,  757 
Read,  593,  594 
Reckleben,  547 
Recordon,  301 
Redi,  72,  765,  767 
Redon,  381 
Redtenbacher,  121 
Rehrs,  675  ' 

Reimann,  555  i 

Reincke,  472  ! 

Remak,  213,  299,  411 
Remy,  501 
Renault,  598 
Renne,  606 
Renner,  355 
Renucci,  115 
Retterer,  481 
Retzius,  299 
Reul,  223 
Reuss,  175 
Reuther,  639 
Rey,  257,  542 

Reynal,  247,  274,  500,  517, 
583,    591,    630,   727,   731, 
733 
Reynaud,  575 
Rhind,  560 
Rhodes,  760 
Richardson,  515 
Richaud,  501 
Rieck,    437,   472,  501,    639, 

659 
Riehm,  473 
Riem,  731 
Riess,  336 

Rigot,  208,  623,  630 

RUey,  34,  51 
Ringk,  512 

Ripping,  660 

Ritter,  142 

Rivolta,  87,  222,  226,  241, 
244,  257,  259,  266,  268, 
302,  303,  340,  341,  374, 
412,  419,  420,  436,  485, 
496,  501,  505,  544,  579, 
612,  616,  617,  634,  639, 
687,  768,  771 

Roard,  175 

Roberts,  511,  512 

Robertson,  240,  590 

Robin,  10,  115,  116,  240, 
247,  299,  304,  411,  612, 
772 

Roche-Lubin,  542,  758 

Rochet  d'Hericourt,  694 

Rodet,  309 

Rodet,  J.  B.,  331 

Rceckl,  616 

RcEper,  714 

Roloff,  165, 166,  192,501,687 


Roll,  215,  392,  510,  729,733 
Romanet,  De,  541 
Romano,  468 
Roudani,  37 
Rose,  560,  652,  742 
Rossignol,    178,    179,    254, 

482 
Roulin,  55 
Rousseau,  613 
Roux,  336 

Rovelli,  457,  478,  479,  633 
Rudofsky,  734 
Rudolphi,  9,  404,  410,   425, 

488,   560,  572,    649,   675, 

768 
Rilfifert,  289 
Rupprecht,  660 
Rufus,  668 
Ruysch,  591,  622,  766 

Saake,  417 

Sabatier,  205 

Saint-Cyr,    216,    217,    224, 

300,  301,  307,  308 
Saint-Didier,  114,  151 
Sajous,  208 
Sale,  103 
Salle,  253 
Salle,  749 
Salmon,  606 
Sandie,  583 
Sanson,  174 
Santin,  758 
Sappey,  697 
Sarciron,  396,  397 
Sautlus,  289 
Sauvages,  114,  158 
Schaper,  517 
Schell,  579 
Scheuerle,  181 
Scheremetewsky,  163 
SchewiakofF,  418 
Schiefferdecker,  452 
Schimkewitsch,  63 
Schimper,  695 
Schirlitz,  634 
Schirmer,  749 
Schlagdenhaufen,  507 
Schleg,  191 
Schleicher,  51 
I  Schliepe,  371 
!  Schliesse,  358 
Schlotthauber,  410 
Schmidt,  579,  771 
Schmidt-Miilheim,  673 
Schneider,    Ant.,    433,    491 

632,  636,  639,  762,  764 
Schneider,  F.,  89 
Schomburg,  482 
Schonbauer,  28 
Schone,  438,  449,  458 
Sch5nle,  634 
Schonlein,  299 
Schrader,  309 
Schrank,  493 
Schubart,  560 
Schuberg,  360 


Schiimacher,  235,  744 

Schulze,  623,  665 

Schuppert,  639 

Schutt,  623 

Schiitz,  302,  612,  711 

Schwiibel,  634 

Schwanefeldt,  734 

Scott,  488 

Segre,  428 

Semmer,  259,  497,  623 

Senac,  639 

Sequens,  84 

Serres,  644,  760 

Serrurier,,  618 

Setten,  Von,  755 

Sewell,  A.  J.,  749,  753 

Seynes,  339 

Shelling,  772 

Sibald,  256 

Sick,  142,  757 

Sibenmann,  614 

Siebold.   Von,   9,  213,   389, 

457,  605 
Siedamgrotzky,     222,     223, 
266.   280,   288,  289,   297, 
301,  663,  677,  687,  741 
Sillol,  De.  765 
Silvestri,  De,  639 
Silvestrini,    764,    765,    766, 

768 
Simon,  231,  309 
Simon,  G.,  212 
Simon,  J.,  335 

;  Simonds,  216,  368,  522,  540 
Simonin,  771 
Sirodot,  741 
Slocock,  405 
Slosarski,  240 
Slowak,  510 
Small,  759 
Smith,  755 
Smith,  W.,  310 
Smyttan,  263 
Sobotta,  675 
Somerville,  639 
Sonsino,  363,  397,  447,  481, 
482,    484,  543,   544,  622, 
633,  637,  646 
Soula,  103 
Soule,  142 
Sourdillac,  565 
Souvigny,  334 
Sparks,  216 
Spence,  92 
Sperling,  766 
Spigel,  757 

Spinola,  26,  116,  286,  338 
Stadler,  235 
Stahl,  495 
Stanley,  391 

Steel,    188,    200,    355,   422, 
475,    476,  520,    549,   570, 
574,  598,  619,  728 
Steenstrup,  9 
Stein,  360,  430 
Steinbach,  233 
Stephen,  590 
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Stephens,  87 
Sticker,  663 
Stieda,  472,  502 
Stiles,  364,  366,  437 
Stirling,  603 
Stiiriug,  737 
Stow,  167 
Stratton,  767 
Straub,  173 
Straus-Durckheini,  201 
Stutz,  142,  205 
Strieker,  52 
Swieten,  Van,  765 
Syraonds,  755 

Tabourin,  298 
Taiche,  521 
Talairach,  689 
Tardieu,  429 
Taruffi,  772 

Taschenberg,  58,  65,  699 
Taylor,  C,  410 
Taylor,  T.,  233,  634 
Tchulowski,  658 
Tennent,  333 
Tessier,  168,  178 
Thierry,  606 
Thin,  297,  299 
Thomas,  A.  P.,  449,  517 
Thomas,  J.  D.,  515,  537 
Thomas  of  Walsingham,  167 
Thomassen,  343 
Thompson,  H.,  55 
Thompson,  W.  d'Arcy,  699 
Thudichum,  158 
Tikhomiroff,  710 
Tisserant,  27 
Tiimiiswary,  28 
Topping,  213,  215 
Touve,  291 
Trasbot,  218,  233,  255,  301, 

454,    463,   668,  687,  688, 

762 
Treutler,  363 
Trevisan,  694 

Tright,  Van,  544,  584,  592 
Trillibert,  100 
Trinchera,  734 
Tripier,  309 
Troltsch,  744 
Trouessart,    110,    127,    237, 

238,  241 
Trousseau,  623 
Tschulowski,  657 
Tulasne,  10,  272 
Tulk,  21:! 
Tiingel,  707 

Turnbull,  106,  744,  755 
Tuson,  185 
Twining,  757 

Ukedem,  309 
Unna,  282,  306 


Unterberger,  223,  248,  486 


Vachetta,  724 
Vaillant,  448 
Valenciennes,  347,  733 
Valentin,  213,  624 
Vallada,  541 
Vallin,  683,  722 
Vallisnieri,  55,  356,  414 
Vallon,  200 
Van  Heill,  727 
Van  der  Hcjeven,  756 
Van  Laer,  42 
Varnell.  727 
Vegetius,  157,  167 
Veith,  541 
Veret,  400 
Verheyen,  112, 134,215,  27 

289,  352,  355,  623, 
Verloren,  389 
Verney,  Du,  767 
Verril,  552 
Verujski,  273,  296 
Viborg,  165,  196,  205 
Vidal.  289 
Viedebantt,  114 
Vigezzi,  658 
!  Vigney,  591,  593 
Villain,  668,  684 
Villar,  414 
Villate,  653 
Villemin,  576,  603 
Villeroy,  87 
Villot,  381 
Vincens,  286 
Virchow,  315,  503,  660,  67 

702,  707,  711 
Virgil,  50,  167 
Viseur,  603 
Viseux,  279 
Vitry,  355 
Vittu,  655 
Vizioli,  243 
Vogel,  687 

Voigtlander,  246,  309 
Voit,  677 
Vulpian,  769 


Wagener,  481,  529 
Waldenburg,  472,  502 
Waldeyer,  660 
Waldinger,  583 
Waldteufel,  452 
Walley,  494 
Wallraff,  141,  158,  192 
Walters,  768 
Walz,  114,  168,  183 
Watkins,  223 
Weber  (of  Germany),  230 
Weber  (of  Paris),  218,  279 
Wedel,  Wedelius,  113,  208 


|Wedl,    213,    426,  480,   622 

j      769 

'  Weinland,  525 

I  Weiss,  216,  218 

Welch,  639 
I  Werlh.f,  168 

Wernicke,  3t)5,  522 
I  Westwood,  63 

White,  552 

Wiame,  516 

Wichmann,  114,  163 

Widal,  343,  615 

Wiesenthal,  605,  606 

Willach,  408 

WiUan,  299 

Willemoes-Suhm,  529 

William?,  3M,  364,  405 

Willins,  521 

Wilson,  215,  755 

Winckler,  665 

Wira,  399 

Wising,  430 

Wolff,  655,  656 
'  Wolpert,  368,  762 
'  Wolstein,  754 

Woodger,  233,  727 

Wormald,  702 

Wright,  224,  225 

Wrisberg,  560 
;  Wulf,  724 

Wyman,  433 

Yersin,  341 
Youatt,  728 
Young,  523 
Yvart,  733 

Zander,  300,  309 

Zeder,  481,  493 
;  Zembelli,  772 
I  Zenker,  702,  712 
I  Zeviani,  639,  641 

Zieberkiihn,  660 
'  Zimmer,  458 

Zimmermann,  772 

Zlamal,  400 
!  Zopf,  650 
:  Zorn,  399 


'  Zschokke,  E.,  214,  243,  396. 

i      447,  449,  469,  470,  612 
Zschokke,  F.,  457 

I  Zuchinetti,  397 

iZundel,    173,   183,  223,  243, 

1      516,   517,  679,  687,   734, 

743 

Ziirn,  85,  90,   92,   163,    165, 

191,    198,    206,   222,   224, 

226,   230,   274,  289,   301, 

I  302,  335,  339,  366,  374. 
376,  411,  412,  422,  487, 
588,  605,   612,    615,   658, 

j      665,  711,  747,  749,  772 
Zwaardemaker,  544 
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Acaiiihia  columbaria,  91 

Itclularia,  91 
Acanthocephales,  5,  383 
Acari,  5,  92;  psoric,  7 
Acariases  of  Domesticated  Birds,  226 
Acariases,  23 

auricular,  74.") 

dermanyssic,  144,  230 

non-psoric,  95,  227 

psoiic,  112,  246 
Acaricides,  134 
Acarina.  5,  23,  92,  112 
Acarnx  foUiculortim,  213 
Acephaiocyst,  507 
Achorion  Arloini,  309 

keratophafjus,  315 

Srhanleinii,  3,  299,  304 
Actinomyces  bovis,  3,  710 

miisculorum  suis,  711 
Acnta  itbacea,  213 

liimonea,  215 
^rospores,  274 
Age,  influence  of,  12 
Ah-dhrung,  757 
Alakurt,  63 

Albuminiferous  canals,  320 
Algerian  Ixode,  101 
Allolohophoru  falida,  478 
Alopecia,  163 
Alternate  generation,  8 
Anibulacrse,  92 
Ambulacrum,  117 
American  Ixode,  103 
Amctba,  3 

croupof/ena,  269 

parasitica,  270 

princeps,  270 
Amorphous  matrix  of  Achorion,  304 
Amphibious  leeches,  328 
Aviphi'itoma,  323 

ColUusi,  397 

coidcum,  363 

crnmeniferum,  363 

explanatum,  500 

Haickesii,  476 

tuberculatum,  414 
Anaemia,  essential,  of  Dogs,  464 

intertropical,  462 

miners,  462 

pernicious,  31 
of  Cats,  470 
of  Dogs,  463 
of  iSbeep,  365 


AnalgesiK,  238 
Analgesinae,  237,  244 
Anbriichigkeit,  517 
Andert-,  Anderses,  275 
Aneurisms,  verminous,  623 
Anguillula,  384 

intestinalis,  387,  388 

stercoralis,  387,  484 
Anguillule  of  the  Rabbit,  474 
Anguillulidae,  384 
Animal  Parasites,  3 
AnnelidcE,  4 

Ankylomostoma,  see  Uncinaria 
Ankylostomiasis,  463 
Anoplotenians,  382 
Antagonistic  symbiosis,  2 
Antennal  sinus,  67 

orbital,  68 
Anthelmintics,  20 
Antipsoric  charge,  147 
Antipsorics,  134 
Aphaniptera,  22,  58 
Apobhma,  322 
Aptera,  22 
Aqueous  cachexia,  517 

ictero-verminous,  517 
Aquift-rous  vessels,  379 
Aracluiidir,  5 
Ar(jas,  96,  104 

marijinntus,  227 

Maurilianus,  227 

Meijnini,  105 

periticus,  104 

redexiis,  221 

Tholozani,  105 

turcicata,  105 
Artjasina;,  96 
Aricia,  34 
Arthropodes,  5 
Ascaridir,  325 
Ascaride  of  the  Sheep,  424 

of  the  Pig,  434 
Ascarides,  325,  384 
Ascaris,  325 

crassa,  491 

f/ibbosa,  481 

lumbricoidrs,  434 

ynari/inata,  460 

mtu'alocepliala,  398,  500,  501 

riiijstax,  460,  470 

oris,  424 

pdliLcida,  7,  755 

suilla,  434,  500 

viluli,  414 
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Ascomycetes,  612 

Asilides,  320 

A-'iilns,  320 

Aspergillar  dermomycosis,  304 

Aspergillary  pneumycosis,  616 

Ai^perfjillus,  3,  272,  612,  744 

candidut,  613 

fumiijatm,  343,  411,  613 

glaucus,  613 

microsporus,  304 

nifier,  613 

nigreHcens,  613 

replens,  613 
Aidastoma  Gulo,  330 
Auricular  scabies,  754 
Autumn  Ixode,  101 
Avertin,  725 
Aviarian  phthiriasis,  233 

B 
Bacillus  malaruv,  622 
Bacteria,  2 
Bacteriacea,  2,  369 
Bacteriii'uloTnonas  nporifera,  475 
Bakonyer,  679 
Balancers,  22 

Balantidium  colt,  430,  576 
Bcdbiaiii,  659 

(fir/ant ea,  665 

mucosa,  394 
Bands  of  Ricinidae,  670 
Bandwurmseuche,  422 
Barrelled  pupa,  40 
Barsatti,  260 
Baths,  antipsoric,  177 

arsenical,  179,  181 

Clement's,  178 

codex,  144 

creolin,  182 

^Vlatthieu's,  178 

Scheuerle's,  181 

Tessier's,  177 

Trasbot's,  178 

Walz's,  183 

Zundel's,  183 
Bearer,  2 
Bddlida',  93 
Becqueriau,  164 
Bicho  Colorado,  106 
Bd/tarzia,  414,  633 

hoi'is,  633 

crassa,  632 

hamotobia,  632 
Birds,  scabies  of,  246 
Bisciuola,  517 
Biseriated  !Menopon,  79 
Bissa,  52 

Black  mange,  215 
Black-mouthed  Menopon,  78 
Bladdery  Rabbits,  652 
Blanc,  247 

Blastema  of  the  Achorion,  304 
Blinding  Chrysops,  31 
Blue- fly.  40 
Bonnet,  38 
Bordered  Argas,  227 
Bothria,  383 


Bothrida,  383 
Bothriocephales,  455 
BothriocephalidcE,  383 
Bothriocephalnx,  383,  455 
canis,  457 
cordatui^,  457 
decipiens,  470 
dubiu-s,  458 
/el is,  470 
fuscus,  458 
latus,  457,  470 
lonijicoUls,  480 
reticidatiui,  458 
serratiis,  457 
Botrytis,  772 
Boule,  503 

Boule  d'eau,  497,  533,  550 
Boursf,  533 
Bouteille,  517,  533 
Bovine  hj^)odernia,  48 
Brachyceres,  22,  24,  29 
BrachycwVium,  322 
Brachylaimuf,  322 
Breeze-flies,  29 
autumnal,  30 
black,  30 
blinding,  small,  31 

great,  30 
noisy,  30 
Ox,  30 

rain,  small,  31 
rustic,  30 
tawny,  30 
white-footed,  30 
Brillants,  275 
Broad  Menopon,  80 
Bronchial  strongylosis,  580 
Bronchitis,  verminous  of  bovines,  591 
Camel,  594 
Dog,  598 
E(iuid!e.  595 
Goat,  583 
Pig,  596 
Rabbit,  598 
Sheep,  583 
Bronchomy coses,  612 
Broncho-pneumonia,  verminous,  583 
Broom,  572 
I    Brulots,  26 
I   Bugs,  7,  91 
bed,  91 
dove-cot,  91 
May,  433 
miana,  104 
Sheep,  105 
Buphaija,  57 

Afrkana,  57 
erythrorhyncha,  57 
Buratis,  516 
Biitschlia,  361 


Cachexia  aijuosa  lerminosa,  517 

hydatvjena,  667 
Cade  oil,  155 

Ca'pophat/its  echinopus,  110,  315 
Cafard,  371 
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Calf  ascaride,  414 
Calliphora  vomilaria,  4o 
Calodiinn  (emte,  487 
Camel  Bot,  574 

ixode,  101 

oestrus  of, 

scabies  of  the,  99 
Camerostoina,  92,  116 

insects,  116 
C'analis  (jipui'cophorus,  633 
Candona  roxtrata,  488 
Cancer,  alveolar  colloid,  510 
Cancrelat,  371 
Carapa  Guianensis,  63 
Carapatos,  103 
Carpoglyphus,  110 
Cat,  scabies  of  the,  208 
Cattle-worm,  57 
Caudal  foramen,  379 

pouch,  324 

vesicle,  381 
Cayor-fly,  43 

worm,  43,  44 
Cavicoles,  GEstres,  46,  567 
Cephaloi/onimun,  323 
Cephalomyia  ovis,  568 
Cephalo-thorax,  5 
< 'ephenomyki,  573 
Cercaria  hriaviea,  460 

cyalophora,  529 

echinatoides,  460 

echini/era,  460 

lowjicnudata,  530 

apinifera,  460 
Cercaria',  320,  528 
Cercarigerous  sac,  320 

{ferminative,  320 
Crrcomonadidiv,  619 
Cercomonas  of  the  Guinea-pig's  intestines, 

475 
Cetonia  aurata,  434 
Cestodes,  379,  394 
Cestode  tuberculosis,  667 
Cestoden  tuberculosis,  691 
Cevadille  oil,  148 
Cheeks  of  Insects,  116 

sarcoptinifi,  116 
Cheese  Mite,  115 
Cheiracanthns,  326 
Chelicerae,  92 
Chelicerae,  Insects,  116 
rheyletime,  106,  109 
Gheyhtus,  109 

eriulilus,  109 

heteropalpns,  235 

parasitwo7-ax,  109 
Chigoe,  62 
Chigre,  6 

Clilorasis,  Egyptian,  462 
Choanoflaijdlala,  318 
Chorioptes,  121 
Chrytiops,  31 
Chylivores,  (Estres,  46 
Chyhiria,  643 
Ciliated  Infusoria,  4,  319 
Cimfenomonas,  475 
Circinated  psoriasis,  285 


Cirons,  113 

Cirrhus,  320 

Cirrhus,  pouch  of,  329,  379 

C/adora-fium,  322,  518 

Clypeus,  67 

Coccidia,  4,  269,  318,  760 

Coccidiosis,  hepatic,  496 

intestinal  of  the  Calf,  411 
Dog.  437 
Fowl,  477 
Rabbit,  472 
of  eggs,  772 
pulmonary,  57'> 
renal,  761 
'    Coccidium  binemhitim,  438 
j  ovi/orme,  269 

I  per/oran.%  437 

!  Rivolta,  467 

1    Cochin-China  diarrhaa,  484 
Ccemiriix,  382,  496,  727,  729 
cerebralis,  650,  727 
serialis,  651,  726 
Colorada,  109 
Colpocephalum,  68 

loiKjicmidum,  79 
Colpodiv,  361 
Commensalism,  1 
Common  Tick,  98 
Companion  Gonicote,  79 
j    Conidian  spores,  274,  281,  305 
j    Conjugation,  3 
:    Conjunctivitis,  verminous,  760 
j    Constant  parasitism,  6 

Constitution,  13 
I    Corps  oviformes,  501 
'    Corpuscles,  falciform,  269,  502 

of  Laveran,  648 
i  of  Rainey,  659 

Countries,  influence  of,  133 
Coxa  of  Acari,  117 
Creole  Tick,  103 
Creolin,  182 
Crinons,  623 
Crosfodfra,  322 
Crnatacea,  5 

Crypt ococcux  finftulalus,  411 
Cryptocystifi,  382 

tricliodecti't,  445 
Cucurbitans,  381 
Culex,  24 

equinus,  25 
mosquito,  643 
pipieiin,  24 
Culicidw,  24,  25 
Cultures  of  dermatophytes,  273 
Cuniculus,  131 
Cups  of  Favus,  300 
Cutaneous  helminthiases,  252 
myiasis,  41 
psorospermosis,  268 
Cuterehra,  46 
Cuticolep,  (Estres,  46 
Cynorhu'stcH,  96 
Cysticerci,  381 
CyMictrco'idcs,  382 
Cysticercosis,  668 
Cysticercus,  382 
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Cysticercu-s,  Bailltli,  553 

bothrioplitiii,  479 

hovis,  633,  667,  688 

cdln'cs<v,  667,  66S 

cordalit.s,  554 

elongcUtis,  553,  551 

/(vsciolaris,  468 

Jistularis,  547,  668 

t/ie'liocanellata,  688 

or/s,  697 

pisi/omiis,  440,  441,  497,  553,  668 

tarandi,  667 

tenuicolli-!,    441,  442,  497,   r.r.l,    5; 
634 
Cystis,  381 
Cyst  of  Coccidia,  269 
Cysto-flagellata,  318 
Cystogeneous  cells,  528 
Cystoidoteniens,  381,  382 
Cystotaenians,  381 
Cysts,  hydatid,  of  bones,  653,  724 

muscles,  653 
(7(/<w?w  ■<copariu'i,  572, 
Cytodiies,  243 

nudtts,  243 
Ci/toditime,  243 
(Jytoleichu^,  243 
Cytomycoses  612 
Cytosperinhim,  412 

viflorum,  437 

Zurnii,  412 


D 

DartyUum,  772 
Dai-k  Menopon,  81 
Dart,  maxillo-labial,  94 
Dartre  croilteuse,  275 
farineuse,  204 
furfuracee,  275 
humide,  204 
pustulo-croftteuse,  275 
seche,  204 
vive,  204 
Datytricha,  361 
Daughter  Redife,  528 
Dehane,  31 
Definitive  host,  8 
Degrees  of  parasitism,  6 
Deiuodecic  scabies,  204,  212 
of  the  Cat,  215 
Doer,  214,  215 
Goat,  215,  225 
Horse,  215 
Man,  214 
Ox,  215,  226 
Pig,  215,  224 
Sheep,  215 
Dtmodecidin,  93,  94,  95,  212 
Demodectic  scabies,  112 
Demodex,  212 

folliculoriim,  212 
phylloidei,  224 
Dermanyssis  of  Birds,  229 
of  the  Fowl,  229 
of  Swallows,  229 
Dermanyssic  acariawi-^,  234 


Dermanyssins,  106,  229,  742 

avium,  229 

Halliine,  229 

ijallopavonis,  230 

hirumlini.-<,  229 
Dermatitis,  follicular,  221 
Dtrmafohia,  56 
Derniatodecfes,  121 
Dermatokoptes,  121 
Deniiatomy coses,  21,  271 
DermatophaijHs,  121 
Dermatophytes,  3,  6,  271 
Dermatorkytes,  121,  246 
Dermatorrhagia,  253 
Dermatoses,  21,  23 
Dennatozoa,  22 
Dermatozoonoses,  21 
Dermestts  /ardariits,  91 
Dermitis,  granular,  257 
Dermojilaria  irritau't^  259 
Benno'/lyphiis,  minor,  238,  239 
Dermomycosis,  aspergillar,  304 
Deniiophytes,  271 
Deutoscoles,  381 

Diagnosis  of  parasitic  diseases,  16 
DiarrhtL'a,  Cochin-China,  484 
Dicotylts  torquatus,  431 
Dicrocalium,  518 
Digenesis,  heterogeneous,  8 
Diphtheria,  341 
Diplodinium,  362,  392,  575 

biir.sa,  362 

Cattanei,  362 

caudatum,  362 

dtntatnm,  362 

ecaudatum,  362 

nuKjiji,  362 

mammosum,  362 

rostratum,  362 

UHcinatum,  393 

rorfcx,  362,  575 
Dipping  of  Sheep,  185 
Diphyllidia,  382 
Diplo</asf)  r,  636 
Diptera,  7,  22 
Dipylidians,  382 
iJipylidium,  473 

latistiimum,  473 

Leuckarti,  473 

peclinalum,  473 
Disea-se  of  Oxen,  265 
Dispharafjus,  326,  374 

naHutua,  375 

spiraVut,  483 
Distoma,  322 

armatum,  481 

campanulatuin,  544 

carirv,  543 

columbit,  486 

commutalum,  481 

coiijitnctum,  544 

conus,  544 

cuneatum,  772 

dilatatum,  481 

tchinatum,  458,  4S1,  490,  493.  494 

JfUneum,  544 

y'tm/-,  194 

50 
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Di>-toma,  hepalicnm,  500,   r>01,   r)17,  .'>■ 
r)51,  6;-)4 

Manx,  494 

Innceolaturn,  nOO,  516,  f.l8 

lineare,  481 

oratwn,  481,  493,  772 

ovocanilatum,  .")30 

oxycepltalum,  481,  490,  493 

ptUucidum,  374 

si7ie»se,  oOO,  r>4") 

spal/itilatinn,  54.') 

tnnicatwn,  500,  544 
Dixloninta,  5,  319 
Distoniatosis,  Mt? 

hepatic,  517 

muscular,  t)54 

pulmonary,  579 
Distomatosis  of  the  Carnivora,  518,  544 

Herbivora,  517 
Ass,  5-20 
Camel,  543 
Cattle,  543 
Elephant,  543 
(Juinea-pig,  543 
Horse.  518,  520 
DistoiMans,  5,  320 
Distouiiasis,  516 
Diftomiilce,  321,  633 
/>oc/imiits,  see  i'ncinaria 
Docophorus,  67,  68,  80,  81 

icterodes,  80,  81 
Dog,  scabies  of  the,  202 
Tick,  98 

Uouve,  douvette,  516 
Dracontiasis,  262 
Dragonneau,  262 
J)racJi)icufiis  J'ersarum,  262 
Drehen,  728 
Drekrankheit,  728 
Dromedary,  scabies  of  the,  199 
Dry  eczema,  204 
Dry  mange,  136 
Dry  measles,  672 


E 


Echinococci,  382,  506 
in  the  aorta,  633 

brain,  727 

Dog,  555 

eye,  756 

heart,  633 

kidneys,  762 

liver,  506 

lungs,  576 

muscles,  652,  653 
multilocular,  509 

serous  membranes,  547 
Echinococcosis  of  the  liver,  506 

lungs,  576 
Echiiioroccns,  382,  444,  496 
alfriciparieiit,  509 
alvolarix,  509 
'lallopaponix,  605 
ijranulosufi,  508 
kydatidoiiUH,  509 
mvlti/oculariti,  509 


Echinococcua,  polyiuorpliit^,  506 

sroleciparieiii,  508 

■shnplex,  508 

veterinorum,  444,  506 
Echinorhyuchus,  .'>,  38:> 

cunicuH,  473 

JilicollU,  491 

fjuja^,  431 

mdiarli,  477 

pobimorphna,  490,  491,  491 

uphdrocep/ialvs,  491 
Echinosis,  621 
Echinoxloma,  322 
Ectoparasites,  6 
Ectoparasiticides,  20 
Ectophytes,  271 
Ectozoa,  6 
Eczema  impetiginenx,  314 

malt-grain,  274 

of  the  Dog,  285 

scabby,  204 
Egelfjiule,  506 
Egyptian  Chloro.sis,  162 

Ixode,  101 
Einuria /alriformis,  505 
Elephant,  parasites   in  stomach  and   intes- 
tines of,  475 
El  Debah,  31 
Elytrum,  23 
Endoparasites,  5,  6 
Endoparasiticides,  20 
Entodiuium,  362 

Bnrxa,  362 

raudatnm,  362 

minimum,  362 

roxtratnm,  362 
Entozoa,  5,  6 

Anfo~.oo)i  j'oUicnloriim,  21 ;'. 
Epauletted  Ixode,  101 
Epidermophytes,  271 
Epidtrmojilujlon  (lalliuie,  304 
Epidcrmopttx,  241,  271 

hifurcafiis,  241 

hi/obafus,  241 
Epidermoptinif,  241 
Epidtroptiv,  241 

Epilepsy,  pseudo  or  false,  451,  565,  725 
Epileptiform    disease   of    Sporting    Dogs, 

750 
Epimeraj,  92.  116 
Epinglage,  674 
Epiphytes,  271 
Epispore,  271 
Epistoma,  92 

Epithelioma  contagiosum,  268 
Epizoa,  6,  22 
Epizootic  mange,  136 
Equidie,  scabies  of  the,  136 
Erratic  parasites,  7 
Estival  sores,  257 
Etiology  of  parasitic  diseases,  9 
Etourdissement,  728 
Evcoltns  ^Erophilux,  604 
EnJluiiiUatu,  318 
tiiroiium  Axperrjiflvx  tjlanctix,  613 

htrharium,  613 
Ensarcopfcx,  121 
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EustrorKjyliiue.,  325 
Eiistrongylus  gi;/a)i,  501,  636,  764 

visceralh,  764 
Eutropion,  216 

V 

Facultative  parasitism,  6 
Falciform  corpuscles,  269,  502 

spores,  502 
Falciijer,  238 

rostratu'i,  240 
False  '  gid,'  570,  735 
Farcy  of  the  Ox,  103 
Fascioliasis,  516,  517 
Fasciola  hepatica,  516 
Favus,  299 

of  the  Cat,  300 
Dog,  301 
Fowl,  302 
Horso,  313 
Mouse,  307 
Ox,  313 
Rabbit,  301 

lycoperdoid,  302 

scutifonn,  312 
Femora  of  Acari,  117 
Ferret,  scabies  of  the,  21 1 
Feu  d'herbe,  108 
Filaria,  253,  386 

anatlf,  649 

cervina,  551,  758 
^clara,  487,  649,  655 

ct/ffiii,  494,  556 

cystica,  764 

equina,  548 

hcemorrhaijica,  255 

hepatica,  467 

immitis,  580,  639,  655 

undetermined,  599 

inermis,  757 

irritans,  251,  259 

lahiato,  494 

laJbiato-papillosa,  551 

lachrymaliH,  759 
^    Manxoni,  759 

Medinen^iii,  262,  266 

midtipopillosa,  255 

Osleri,  599 

palpebralvi,  759 

papulosa,  9,  417,  548,  549,  622, 
756 

pellucida,  756 

recondita,  639 

aaiKjuinix  equi,  622 

xavffuinin  hominis,  622,  641,  643 

tertbra,  551 

tracheobronchial,  598 

trispinidom,  759 
Filiarides,  325 
Flagells,  4,  318 
FlagtUatse,  4,  318 
Flat-fly,  37 
Finnen,  667 
Finnenkrankheit,  667 
Fleas,  59 

of  Bird,  61 
Cat,  61 


Fleas  of  Dog,  60 
Hare,  60 
Leporides,  60 
Man.  60 

Sand,  62 
Flies,  22,  32,  33 

black,  26 

bovine,  32 

blue,  40 

breeze,  29 

Cay  or,  43 

common,  32 

cow,  32 

crow,  32 

executioner,  33 

flat,  37 

gray,  40 

Kolumbatz,  27 

meteoric,  34 

spider,  37 

stinging,  33 

vagabond,  32 

vitripene,  Z2 

warble,  53 
Fluke,  516 
Fluke  disease,  517 
I    Follicular  dermatitis,  221 
'  mange,  215 

scabies,  216 
Forked  worm,  607 
Founza  ia  ngombe,  57 
Freyana,  238 
Fully  cured,  723 
Fussraude,  155 


Galea.  94 

Gale  epizoiitique,  167 
Gamadure,  516 
Gamasidii-,  93,  94,  105,  229 
GamaHUH,  105 

auris,  744 
GanimaruH  pidex,  490 
Ganache,  517 
Gapes,  608 
Garapattes,  103 
Gastricoles  CEstres,  46 
Gastrodiscus,  316 

SonniTioi,  397 
GastrophiluH,  348 

eqiii,  349,  350,  371 

elephantix,  355 

Jiavipcx,  349,  355 

hoemorrhoidulis,  349,  353,  74], 

inermis,  349 

lativentris,  350 

namliK,  349,  354,  741 

nigricornis,  350 

pecorum,  349,  354 

xalntarin,  355 

salnliferii.",  355 
Generation,  alternate,  8 

spontaneous,  9 
Germinal  membrane,  507 
Germinative  cercarigerous  sac,  320 
Gid,  727,  728 

in  the  Goose,  735 

50—2 
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Gid,  in  the  Horse,  734 
Ox,  734 
Sheep,  727 

encephalic,  727,  731 

medullary,  733 

lumbar,  733 
Glair  of  Achorion,  304 
Glandine,  668 
(I'/obidium  Leuckartii,  393 
Globoce]i/ialux,  385 

loixjemucronatus,  435 
O'loKnina  viorsiians,  34 
Glycipliayxis,  110 

curnor,  110 
Gnathastoma,  326 

hispiditan,  367 
Gnathites,  5 
Giialhobdellidce,  328 
Gnatliostomidv,  326 
Gnats,  24 

common,  24 
Goat,  scabies  of  the,  192 
Goniocoten,  67,  68 

chi-ijHocephalus,  79 

compar,  79 

i)i(jas,  76 

hologaster,  76 

rectaiHjidatus,  77,  78 
Gonioden,  67,  68 

Burnetti,  76 

eolchicus,  78 

dimmilis,  75 

J'akicornis,  78 

tninor,  79 

numidicnvm,  77 

parvkepa,  78 

ntylifer,  77 

truncatus,  78 
(iortiheid,  667 
Gonlomon,  517 
Grainerie,  668 
(irandine,  667 
(iranular  dermatitis,  257 
Granular  sores,  257 
Grappe,  247 

Grater  of  Daubenton,  177 
Gray-fly,  40 
Gray  Simulium,  26 
Great  Shield  Ixode,  101 
Gregarina  avium  hitestinalis,  477 
Grer/arime,  4 
Grind,  167 

Grub  in  the  head,  570 
Guadeloupe  farcy,  102 
Guanine,  677 
Guinea-fowl  Goniodes,  77 
Guinea  worm,  263 

in  the  Dog,  263 
Horse,  264 
Ox,  265 
Gusano,  56 

Guttnromyces  equi,  340 
Gutturomycosis,  340 
Gyropus,  68 

f/racilis,  74 

ovalis,  74 


H 

Humailipua  Ceylonira,  333 
Haematic  lilariosis,  639 
Haemathydrosis,  253 
Hamatobia,  7,  33 
Haemato-chyluria,  643 
Hamatomonas  KrauM,  619 
Haematophages,  16 
Hivmatoinnus,  66 

Cameli,  72 

colorata,  69 

eurynter7m.%  70 

macrocephalus,  69 

piliferux,  73,  638 

.stenopnis,  71 

•sMi's,  73 

tenuirostris,  70 

ttrtM*,  73 

ventrtcods,  74 
Haematozoa,  16,  618 

of  Birds,  648 
Dogs,  636 
Horses,  619 
Lewis,  636 
Rodents,  635 
Ruminants,  632 
Hamatozoon  Lewis,  636 

snblati(7n,  636 
Hamopis  miKjuUurfa,  328,  755 
Haemorrhagic  pimples,  254 
JIalophora,  772 
NalacaHd(E,  93 
Hanging  Helophilus,  410 
HaplococciirS  reiicvlatus,  3,  650 
Barpirhynchtcs,  235 

yiididans,  235 
Harpoonage,  709 
Harvest  Bug,  107 
Haunch  of  Sarcoptinit,  117 
Hematopota,  31 

pluvialis,  31 
7/eKx-  cari/nmana,  530 

hortetuiis,  434 

pomatio,  434 
Helminthiases,  cutaneous,  252 

intestinal,  379 

of  air-passages  of  Cat,  602 
Dog,  598 
Helminthopsylla,  63 

Alakurt,  63 
Helminths,  4 

Helophilus  j^^ndulinm,  410 
Hemiptera,  22,  65 
Hemintoma,  321 

alatum,  45S 
Hepatic  coccidiosis,  503 

cysticercosis,  499 

distomatosis,  517 

echinococcosis,  506 
Herpes  circinatus,  278,  290 

tonsurans,  275 

of  strangles,  285 
Heterakis,  373 

Columbia,  486 

covipressa,  482 

differens,  482 

rfivpar,  493 
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Hettrakis,  inflexa,  482,  484,  485,  491, 

lineata,  491 

maculosa,  486 

papulosa,  481,  484,  491 

perspicillum,  484 

vesicularis,  481,  485 
Heterogeneous  digenesis,  8 
Heteroplera,  22 
Heterotriches,  infusoria,  319 
Heteroxenes,  parasites,  8 
Hexacanthus  embryo,  380 
Hexamita  diiodenalis,  473 
Hippobosca  canina,  37 

equina,  37 

tauriiia,  37 
Nippoboscidie,  36 
Himdinne,  328 
Hirudo,  328 

Geylonica,  333 

medicinal^,  330,  333 

officinalis,  333 

tagalla,  333 

troctina,  333 
Holostoma,  321 

erraticum,  490 
Jfolotrichie,  319 
Hovwpttrw,  22 
Horse  hypoderma,  55 
Host,  2 

accidental,  9 

definitive,  8 

foreign,  9 

intermediate,  8 

transitory,  S 
Hot  ongans,  517 
Hydatic  membrane,  507 

paraplegia,  733 
Hydatido-cephalus.     See  Gid 
Hydatids,  506 

of  the  circulation,  633 
Hydrachnidif,  93 
Hydrocephalus,  728 
Hydrophoria,  34 
Hydrotcea,  34 
Hypodectes,  240 
Hypoderma,  46,  755 

ActiBon,  50 

6om,  48,  51,  366,  741 

Diana,  51 

ef/MJ,  55,  56 

lineata,  48 

Sile7uts,  56 

tarandi,  48 
Hypophus  nymph,  240 
Hypotricha,  Infusoria,  310 
Hystrichis,  326 


Imago,  23,  353 
Inderes,  275 

Indigestion,  ingluvial,  376 
Infusoria,  3,  318 
Infuaiform  embryos,  320 
Ingluvial  indigestion,  376 
Insects,  5,  6, 
Intermediate  host,  8 
Intermittent  panisitisni,  7 


Intestinal  helminthiasis,  379 
Isotricha,  360,  574 
Ixode  Nigua,  103 
Ixodes,  6,  96 

jEfjyptius,  101 

Algenensis,  101 

Ainericanus,  103 

aiUumnalis,  101 

hovis,  103 

canielinus,  101 

cheli/er,  101 

Dugesi,  100 

Fabricii,  101 

marmoratm,  101 

megathyreus,  101 

reduvius,  99 

ricimt.'i,  98 

rotundatus,  103 

Rugica,  103 

Savignyi,  101 

scaptdatiis,  101 
Ixodidce,  93,  94,  95,  226 
Ixodina,  96 

J 

Jaundice,  517 
Jigger,  62 


Kahn,  335 

Kariophagus  hominis,  773 
Kene,  105 
Klauenfaule,  267 
Knemidoloptes,  121 
Kceliikeria,  322 
Kolumbatz-fly,  27 
Krabbe's  Tienia,  442 
Kriitze,  112,  167 
KrJitzausschlag,  112 
Kumree,  757 
Kunkurs,  260 


Lamblia,  318 

intesiinalis,  418,  436,  467,  473 
Laminosioptes  gallinarum,  245 
Land  leeches,  333 
Langueyage,  673 
Langueyeurs,  673 

jures,  673 
Larbisch,  201 

Larv«  of  theDiptera,  40,  348,567,  741,  772 
Larvse  of  the  Muscids,  40 

(Estrus,  576 
Clavicoles,  567 
Gastricoles,  348 
Laurer,  vesicle  of,  319 
Laveran's  corpuscles  or  bodies,  648 
Leberegelkrankheit,  517 
Leeches,  328 

black,  330 

dragon, {  33 

gray,  333 

green,  333 

Horse,  328,  330 

land,  333,  334 

medicinal,  333 

of  Ceylon,  333 
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Leeches,  trout,  333 
Leg  of  Sarcoptidae,  116 
Leprosy,  667 
LeptonUux,  326,  772 
Leptothrix,  2,  327 

buccaliti,  326 
LeptUH  auluvinalis,  107 
Lesions,  13 
Lice,  65 
Liffula,  494 
lAmax  maximns,  434 
Limmra  humilin,  526 

minuta,  525 

palustris,  539 

trunadata,  525,  526,  528 

viator,  526 
Limopxoron,  112 
Lim/natula,  556,  558,  576 
'  dentkidata,  556,  561,  562 

rhinaria,  659 

tci'iiiodes,  559,  561,  564 
Linguatules  in  the  Cat,  567 

Dog,  561,  567 

Horse,  567 

Ox,  567 

Sheep,  566 
Linguatulidif,  558 
Liotheiiue,  67,  68 
Lipeurnn,  67 

anseris,  80 

baculus,  79 

heteroijraphus,  76 

jejunus,  80 

numidii',  77 

polytrapeziuff,  77 

squalidus,  81 

variabilis,  76,  79 
Lislrophorimti,  110 
Listrophorus,  111 
Liver,  fluke  in,  517 
Liver-rot,  517 
Long  Menopon,  79 
Long-tailed  Colpocephalus,  79 

Oxyuris,  401 
Louping-ill,  736 
Lourd,  Lourderie,  728 
Lousiness,  65 
Lvcilia,  42 
Lumbar  gid,  733 

prurigo,  736 
Lutnhrici,  384 
Lungen,  176 
Lycoperdoid  favus,  302 
Lycoperdon,  302 
Lyinphivores,  (Estres,  46 

M 
Macaw  Fly,  56 
Macrorjaster  platypus,  213 
Macrosporium,  "iVI 
Magenwurmseuche,  364 
Maggot,  43 
Mal-de-foie,  517 
Mai  de  St.  Lazare,  667 
Mallophages,  65 
Malt-grain  eczema,  274 
Mange,  112 


I    Mange,  dry,  204 
I  humid,  204 

I  red,  204 

Marciaja,  517 
Manjaritiferi,  Taeniae,  448 
Maseru,  667 
Masuri,  397 
Marbled  Ixode,  101 
Matrix  of  the  .\chorion,  304 
Maulschwiimmchen,  335 
Mauritius  Argas,  227 
May  Bug,  433 

Maxillolabial  spoon,  Insect's,  116 
McDougall's  Sheep-dip,  185 
Measles,  667,  668 

of  Dog,  687 
Ox,  688 
Pig,  668,  756 
Sheep,  697 
Megninia,  238 

asternalis,  239 

cubitalis,  239 
Melolontha  vidgaris,  433 
Melophar/us,  71 

ovimis,  71 
Menopon,  68 

biseriatum,  76,  79 

extraneiim,  74 

latum,  80 

numida;  78 

ohscurum,  81 

pallidum,  76 

pho'cutomum,  78 

productum,  79 

Htramineum,  11 
Mentagra,  295 
Mescleria,  667 
Alesocesf.oidett  litteratuK,  448 
Mtsogonimu'f,  323 

comniJifatm,  481,  484,  486 

pelhicidus,  374 
Meteoric  Fly,  34 
Microbes,  2 
Micrococcus,  3 
Microsporidia,  4 

MicroKjioron  mentagrophytCH,  296 
Miescheria,  659 
Migration  of  Distomes,  530 
Mite,  92 

of  cheese,  1 1 5 

red,  107 
Modes  of  parasitism,  6 
Molluscum  contagiofium,  268,  369 
Monocercomonas,  318 

anitis,  487 

canis,  368 

cavuv,  475 

gallina;  342 

kepatica,  496,  601 
Monas  anatis,  487 

cavia;  475 
Monera,  3 

Monodovtvs  Wedli,  427 
Monostoma,  321 

attf-nuatum,  492 

caryopkyllinum,  489 

leporis,  653 
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Monostoma,  mutahlk,  321,  605 

Setteid,  755 

verrticosnm,  480 
Monostomidd',  321 
Monoxenes,  Parasites,  7 
Morpion,  6fj 
IMorula,  527 
Mos(iuitoe.s,  25,  643 
Mother- vesicle,  507 
Moulds,  271,  612 
Mou((in,  109 

^Mouveiiient  de  manege,  452 
Moyoi^uil  worm,  56 
Minor,  336 

mucedo,  271 

racemosiix,  315 

itolonifrir,  772 
M acorimijvtx  canis  famillarls,  61V 
Mucoriiuf',  3,  270 
Muguet,  327,  335 
Muscarail,  164 
Musca,  32 

liorina,  32 

rarui/cj;  3:'> 

'■orviiia,  32 

dome-it ica,  32 

hortorum,  33 

stimulaus,  33 

vaccina,  32 

vayaforia,  32 

vitripeimls,  33 
Mivicidce,  33 
Muscular  distomatosis,  654 

psorospermosis,  660 
Mutualism,  1 
^[utualistic  symbiosis,  1 
Mycelian  spores,  274 

tubes,  281,  304 
Mycosis  of  the  Air-passages.  612 

in  Birds,  612 
^Mammalia,  615 
Myiasis,  40 
Myocoptes,  111 
Myj-.osporided',  4 

\ 

Ntcrophoru.-i,  91 
Nemathelmiuths,  5 
Nematodes,  5 
Nematohhitm  e</iii  cahafU,  410 

oris  pnlmonalis,  581 
Nemocera,  24 
Niaibi,  109 
Nigua  Ixode,  103 
Niitmui  numidce,  77 
Nits,  65 

Xoctilui/na',  318 
Xoir-museau,  164,  193 
Nomenclature  of  parasitic  diseases,  l] 
Noiia,  667 
Norwegian  itch,  203 
Noscleria,  667 
Noselerie,  667 
Notocotyle  trlacrialU,  180 
Nuche,  56 
Nympha  of  the  Sarcoptinse,  1 1 9 


Obligatory  parasitism,  6 
Occasional  parasitism,  6 
Ocelli,  65 

Ochromi/ea  anthropophaiju,  43 
(Edema(jena,  48 
(Eiophagostoma,  385 

columbianum,  426 

dentatum,  435,  500 

ivjlatum,  415 

sublatum,  435 

vtmdomm,  426,  429 
(Estral  vertigo,  570 
1    (EstridfE,  6,  7,  45,  348,  558,  567 
I  in  the  brain,  741 

bladder,  770 
(Estromyia,  46 
<E>itruH  camel i,  573 

clamcole,  567 

cuticoh,  55 

ovin,  568 
Oidium,  299,  336 

aUncans,  3,  296,  336,  339 

;af<(«.s,  296,  339 
Ointment  of  Helmerich,  147 

sulphur,  147 
Oleum  cadium,  155 
Ollulaniasis,  372,  603 
Ollulanna  tricnx}>i>i,  8,  372,  602,  655 
Onchocerca  reticulata,  656 
Onglee  of  Chabert,  177 
Onichomycoxis  of  Equidse,  315 
Op/t  ryosco  Icr  ida ,  361 
Ophthalmia,  verminous,  759 
Oributidiv,  93 
(Jriiithobla,  67 

eiicephalus,  81 
Orthotpora,  761 
Osctila  .Hiictoria,  380 
Otacariases,  745 

Otitis,  parasitic,  of  the  Dog,  748 
Otopiesis,  745 
Oval  gyropus,  74 
•  iviform  corpuscles,  501 
Oviscapt  of  (Estrus,  50 
Ovulating  vulva,  118 
Ox  hypoderma,  48 
Ox,  scabies  of  the,  157 
Oxyuridui,  325 
Oxyuris,  385 

ambifjua,  473 

compar,  462,  470 

r.vriwla,  400,  401 

■maatigodes,  401 

vermicularix,  401,  461 

oivipara,  403,  410 


Pale  trinoton,  81 
Panqonia,  32 
Panicatura.  667 
Paraplegia,  hydatic,  7Z2 
Parasites,  2 
Parasitic  otitis,  754 
Parasitism,  1,  2,  6 
Parasitology,  1 
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Parasites  of  the  bones,  6;")! 
bronchi,  578 

circuhvtory  apparatus,  618 
connective  tissue,  6.11 
digestive  apparatus,  316 
intestines.  liTS 
larynx,  .")r>8 
liver,  494 
lungs,  i>7^ 
mouth,  327 
muscles,  e.'il 
nasal  cavities,  .'JSS 
oesophagus,  34.5 
pancreas,  546 
pharynx,  327 

respiratory  apparatus,  557 
serous  membranes,  547 
skin,  40 
spleen,  546 
stomach,  345 
trachea,  575 
Parasiticides,  20 
Pasaahirns  avibiguw,  473 
Pathogenic  microbes,  2 
Pedicular  disease,  65 
Pediculidae,  65 
Pediculinae,  65,  66 
Pe<linihiN,  65,  66 

ritiifi,  70 
Pellada,  274 
Pellivores,  66 
Pelodera  seligera,  722 
Penicillium  ijlaucum,  337 
Pennivores,  66 
Pentastoma,  556,  55S,  559 
(hvticulatum,  561 
cmarginahim,  561 
monoiiforme,  556 
xerratum,  561 
Sttttni,  755 
taniioides,  660 
Pcrijjlnnefa  orioi talis,  371 
Pcrixporiaceie,  3,  612 
Peristome  of  infusoria,  430 
Peritreme  of  the  Acari,  02 
Peritricha,  infusoria,  319 
Permanent  parasitism,  6 
P/iarynt/oboluK  Afrkanm,  355 
l^harynijomia,  573 
P/iilopferiud',  67 

Phthiriases,  23,  65,  66,  144.  160,  163 
of  the  Ass,  69,  82 
Camel,  72,  84 
Dog,  73,  84 
Ferret,  73,  84 
(ioat,  72,  84 
Guinea-pig,  74 
Horse,  69,  82 
Ox,  70,  83 
Pig,  73,  84 
Rabbit,  74 
Sheep,  71,  83 
of  Birds,  74,  85 
Duck,  81 
Fowls,  74 
Goose,  80 
Guinea-fowl,  77 


Phthiriases  of  the  Peacock,  78 
Pheasant,  78 
Pigeon,  79 
Swan,  81 
Turkey,  7*> 
Phthir'ms,  66 
Phthisis,  verminous,  of  the  liver,  517 

lungs,  587 
Pfiynaloptei-a,  325,  373,  375 

dif/itata,  373 

(ruucata,  375 
Phytoparasites,  2 
Phyloptldie,  93 
Picohia,  235 

hipectinati,  235 

Beeri,  236 

undnata,  236 
PiestocyMi'ii,  554 
Pig  measles,  668,  683 

scabies  of  the,  195 
Pii/nris  ri'tindata,  410 
I'incer  Ixode,  101 
Pinion,  23 
Pissetieuni,  155 
Pityriases,  1.'.4.  204,  274 
Planorbix  J««/v/(;/«Y«.v,j529 
Plasmodimn  ma/ari<r,  621,  648 
Plastrons,  116 
Plathelminths,  .". 
Platodes,  5 

Plerocbrcoidcn  Bailleii,  553 
Plica  polonica,  274 
Pneumoconioses,  575 
Pneumonia,  verminous,  586 
Pneumomycoses,  575,  612 
Poacre,  164 
Podocotyle,  322 
Poikilocytosis,  365 
Poiy.ftoma  twnioide.s,  560 
Pomade  of  Helmerich,  147 
Porci  leprosi,  667 
Porrif/o  axhtxtluca,  276 
favosa,  299 

lupinoxa,  299 
Poultry  Louse,  233 
Pourriture,  517,  667 
Prickers,  103 
Pricking,  674 

Prionodtrma  rhlnarhim,  560 
Proboscis,  380 
Proctophylloda-,  238 
Proctophyllodcx,  238 
Proglottis,  381 

Prognosis  of  parasitic  diseases,  1 8 
Proligerous  vesicle,  382,  508 
Prophylaxis  of  parasitic  diseases,  1 8 
Proscolex,  381 
Protoscolex,  381 
Protoplasma,  271 
Protozoa,  3 

Prurigo,  auricular,  748 
lumbar,  736 
of  the  Ox,  160 
Pxeudalms  ovh  pidmonalis,  581,  586 
Pseudo-follicles,  601 
Pseudo-tuberculosis  of  the  Cat,  t)04 
Pxeudo-navktlla',  341,  471 
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Psora,  95,  110 
Psoriasis  circinata,  285 

guttata,  26 
Fsoric  acariases,  246 
Psoroptes,  126 

communis,  127 

lonijirostris,  126 
Psoroptic  scabies,  151 

of  Bo  vines,  158 
Equines,  151 
Sheep,  167 
Psoroptinic  scabies,  126 
Psorosperma  crouposnm,  269 
PsorospermiiB,  4 

of  the  Arthropodes,  4 
Fish,  4 

oviformes,  269 

utrlculiformes,  4,  658 
Psorospermosis,    buccal    and    pharyngeal, 

341 
Psorospermosis,  connective  tissue,  659 

cutaneous,  268 

foUiculaire,  re</e/an(e,  270 

hepatic,  501 

muscular,  659 
Pterolic/ui',  238 
Pterolichns,  238 
Pterophwiux,  238 
Ptychophysa,  448 
PufiE-ball,  302 
Pulex,  60 

avium,  61 

rfoniocephalu-i,  60 

irritaiis,  60,  446 

penetrans,  62 

serraticeps,  60,  61,  446 
Pulmonary  echinococcosis,  576 

distomatosis,  579 

strongylosis,  580 
Pupipara,  36 
Purivores,  oestres,  46 


R 
Rabbit,  scabies  of  the,  198 
Rabies,  pseudo,  371,  451,  565,  752 
Rafle,  108 

Rainey's  corpuscles,  659 
Rain-rot,  172 


305 


I,  112 
Raude,  167 
Ray,  167 
Receptacle,  271, 
Red  flea,  107 
Red  mange,  215 
Red  mite,  107 
Red  worm,  57,  607 
Redia,  527  • 

of  Filippi,  320 
Regenfiiule,  172 
Reindeer  hypoderma,  4S 
Remittent  parasitism,  7 
Rhabditis,  637 

ComwaUi,  722 

ni<p'0-venosmn,  409 

terrirofa,  722 


i   Rhabdoimna,  387,  410 
lonyuji,  428 
nigrovenosum,  409 
strongyloklts,  387,  429 
I  sfuis,  436 

i   Rhipicephahis  siculus,  638 
I    Rhizopoda,  3 
Rhizopus  nigricans,  271 
Rhyncotes,  66 
Ricines,  Acari,  6,  7,  96 

insects,  67 
Ricinido',  66,  67 
]    Ringworm,  275 
Rod-shaped  Lipeuru?,  79 
Rogna,  Rogne,  Koua,  112,  167,  204 
Rostellum,  380 
Rot,  517 

dropsy,  517 
ictero- verminous,  517 
Rouge,  rouget,  inal,  204 
Rouget,  Acarian,  107,  218 
Rouvieux  of  the  Horse,  151 
I  Dog,  204 

I    Rilh,  167 

I  S 

Saccharomyces  albicans,  3,  336,  338,  339 

I  guttulatus,  3,  411,  418,  472,  496 

Saccharomycetes,  3,  336 
Salving  of  Sheep,  185 
Sanp,  757 
1   Sarampion,  667 
Sarothamus,  572 
Sarcime,  3 

Sarcodermatodectfcs,  121 
Sarcophaga,  40 

carnaria,  40 

magnifca,  41 
SarcophUa,  41 

Wohlfarti,  41 
Sarcopsylla,  62 

gallinacea,  63 

penetrans,  62 
Sarcopt,  121 

not(edra,  124 
Sarcopt  of  the  Camel,  124 

Capybara,  124 

Dog,  124 

Goat,  123 

Horse,  123 

Pig,  123 

Sheep,  123 

Wolf,  123 
Sarcoptes,  124 

auriculantm,  129,  208,  740 

avicoles,  246 

camdi,  124 

canis,  124,  203 

caprce,  123,  193 

call,  125,  208 

communis,  121 

cuniculi,  125,  198 

cynotis,  129,  749 

cysticola,  244 

equi,  123 

Gerlachi,  243 
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Sarcopte.%  hippopodos,  110 

hydrochiKri,  124,  211 

lievh,  246 

Inpi,  123,  203 

minor,  124,  208 

muria,  125 

rmttans,  246 

notcedra,  124 

.vcattVj,  121,  122,  202 

scabiei  crnstosce,  203 

KquamiftruH,  123,  193 

Ma".s,  123 
Sarcoptic  scabies  of  Bo  vines,  158 

Camel,  199 

Cat,  208 

Dog,  202 

Equines,  136 

Ferret,  211 

(ioat,  192 

I'ig,  195 

Rabbit,  198 

Sheep,  164 
Sarcoptkhe,  93,  94,  109 

ci/sticoles,  109,  243 

iletricolev,  109 

epidermkoles,  109,  241 

(/Hricoles,  109 

inseclicoles,  110 

j/lumicok-s,  109 

psorica,  109,  110 
Sarcoptime,  112 
Sarcoptinitic  scabies,  112 
Sarcocystia,  659 

kirsuta,  664 

Miescheri.,  659,  660,  663 

<e?ie;/a,  659,  663,  664 
Sarcosporidta;  659 
Sarna,  112 
Scab,  167 
Scabbia,  167 

scabies,  112 
Scabies,  95,  112,  227,  246 

auricular,  of  the  Cat,  208,  753 
Dog,  748 
Ferret,  754 
Goat,  748 
Rabbit,  745 

black,  215 

by  acari,  112 

chorioptic,  162 

demodecic,  212 
of  the  Dog,  215 
Goat,  225 
Ox,  226 
Pig,  224 

depluming,  250 

dermatocuptic,  151,  158 

dermatodectic,  151,  158 

(iermatophagic,  162 

dry,  136,  204 

Dog,  of  the,  202 

epizootic,  167 

Equines,  of,  136 

feet,  of  the,  155 

follicular,  215 

head,  of  the,  164 

humid,  204 


Scabies  of  the  body  of  Poultry,  250 
legs  of  Fowls,  247 
Norwegian,  203 
psoroptic,  of  Equines,  151 
I  of  the  Goat,  748 

I  Ox,  158 

I  Rabbit,  745 

Sheep,  167 
!  red,  204 

'  Sarcoptic,  of  Birds,  246 

!  (if  the  Cat,  208 

Camel,  199 
Dog,  202 
Dromedary,  199 
Equidae,  136 
Ferret,  211 
Goat,  192 
Horse,  136 
Ox,  158 
Pig,  195 
Rabbit,  198 
Sheep,  164 
Symbiotic,  of  the  Cat,  753 
Dog,  748 
Equidae,  155 
Ferret,  754 
Goat,  194 
Ox,  162 
Sheep,  191 
Symptomatic,  136 
Scald,  112 
Scalesiasis,  667 
Schizomycetes,  2 
ScleroHtoma,  385 

aneiirysmatlcum,  626 

minor,  626 
armatnm,    equimim,    403,    500,   5- 

611,  622,  656,  768,  771 
hypostomum,  427,  429 
piiif/uicola,  552 
tttracanthiim,  409 
tracheale,  610 
Sclerostomines,  325 
Scolfcx,  381 

Scouring  in  Lambs,  422 
Scrub  Tick  of  Australia,  103 
Seasons,  influence  of,  13 
Sebaceous  glands,  inflammation  of,  172 
Seedy  toe,  315 
Senegal  Tick,  102 
Seminal  receptacle,  380 
Strralor,  110 
Sheep  Bug,  105 
Sheep-dipping,  185 
Sheep,  scabies  of  the,  163 
Shell  gland,  320 
Silpha,  91 

Simondsia  pnradoxa,  367,  368 
Simone.a  foUiculorum,  213 
SiinmlidiK,  24 
Siimdium,  25 
boreale,  26 
cineram,  26 
ColumbdHcheme,  26 
macidatum,  27 
Sinus,  antennal,  67 
orbital,  68 
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Skin,  parasites  of,  21 
Small-headed  (ioniodes,  78 
Smearing  of  Sheep,  185 
Scab,  112 
Soor,  335 

Sous-brillants,  275 
Spermiduct,  379 
Spider-fly,  37 
Spirillum,  327,  620 

volnlans,  2 
Sporoblasts,  502 
SjnrochHe,  2 

Evansi,  619 
Spirodiniuni,  392 
Spiropttra,  345,  374,  386 

ciucinnata,  656 

hamnlosa,  375 

leporuin,  373 

meyasfoma,  346 

microntoma,  347 

reticulata,  631,  656 

HamjuinoUnta,  369,  599,  638,  646 

scntata,  366,  367 

■strongylina,  367 

nncinata,  376,  377 
Spontaneous  generation,  9 
Spoon  or  pinion,  23 
Spores,  4 

of  Coccidia,  269 
Dermatophytes,  271 
Sporiferous  tubes,  271 
Sporocyst,  320,  526 
Sporophores,  271,  305 
Sporotrichum,  772 
Sporozoa,  3 
Spotted  Simulium,  27 
Sttatozoon  J'olliculorum,  21 3 
Stephaiim'tis  dentatiis,  551 
Stickleback,  490 
Stigmate,  92 
Stomatitis  acarosa,  327 
Stomoxy.%  7,  33,  41 
Striped  Hypoderma,  48 
Strobila,  381 

Stroma  of  the  Achorion,  304 
Strongle,  giant,  501 
Strongles,  345 
Strongylidte,  325 
Strongyliiuv,  325 
Strongylosis,  580 

bronchial,  580 

of  abomasum,  364 
vessels,  644 

pulmonary,  580 
StroiKjylm,  345,  385 

(trinatu.f,  403,  522 

Arnfieldi,  582,  595 

Axd,  346 

bronchialis  cants,  599 

commvtatus,  582 

contortus,  364,  426 

ronvoluttis,  365 

flovi/atus,  582 

flaria,  581,  585,  594 

fiUicoli^,  365,  426,  429 

ijigas,  764 

irtfiatus,  415 


Strongylus  micrurus,  581,  593,  595,  632 

minicsculus,  346 

minutissiinus,  580 

nodularis,  377 

ons  p^dmonalis,  581 

paradoxus,  582,  585 

pulmonaris,  582,  593 

pusillus,  582 

retorta'formis,  474 

rufescens,  580,  581,  585 

strigosus,  373,  474 

sublatus,  636 

<e?iMi.s,  493 

tenuissimus,  346 

tubceformls,  471 

vasorum,  599,  645 

vent7'icosus,  415,  426 
Sturdy,  728 
Stysainui,  772 
Suctorial  grooves,  383 
Suctorials,  58 

Smiiiner-sores  of  Horses,  257 
Suren,  113 
Surra,  619 
Symbiofes,  121,  127 

aurictdarum,  129,  748,  750 

avium,  241 

ar?<.s,  127,  241 

canis,  749 

communis,  128 

ecaudatus,  129,  753 

selifer,  127 

spathiferus,  128 
Symbiosis,  1 
Symbiotic  scabies,  128,  155 

of  Bovines,  162 
Equines,  155 
Goats,  194 
Sheep,  191 
Symplecoi^tes,  244 
Symptomatic  mange,  136 
Symptoms  of  parasitism,  13 
Syngamtis,  606 

bronchialis,  610 

primitivus,  606 

Sclerostomum,  610 

trach-alis,  494,  606 
Syringophihiii,  236 
Syringospora  liohini,  336 


29 


Tabamda>,  7, 

7'ac,  167 

Tabanus,  30 

albifacies,  31 
a/6i;)es  30 
autumualis,  30 
bovimis,  30 
bromiiis,  30 
fulvus,  30 
vioris,  30 
rusticus,  30 

rd-ma,  378,  380 
aculeata,  419 
a'qttabilis,  494 
a//^a,  412,  418 
aiiatina,  488 
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Taenia,  Benedeni,  418 

bothriocephahm  lovgicollis,  480 

bothrioplitiH,  479 

cattina,  382,  445 

canis  lar/opodiSf  447 

cantaniana,  484 

capra,  429 

ceniripttnctata,  419 

cesticUlm,  478,  485 

cwnurus,  442,  728 

conica,  488 

cwonida,  488 

(•ratsicoUis,  372,  467 

rrassula,  485 

cucumerina,  382,  445 

cuneata,  478 

ct/sticerci  lenuicollis,  441 

tientiadata,  412,  429 

echinohothrida,  479 

echinococc^i-'i,  444 

elUptica,  469 

eariiis,  478 

expansa,  412,  418,  429 

faxciata,  492 

/mciolaris,  478,  488 

Jimbriata,  419 

Friedberi/eri,  485 

(jiardi,  419 

i/lobipimctata,  420 

yracilis,  488 

hydatifjena,  669 

ivihidifoi-mis,  489 

infmidibuli/omiis,  478,  484,  488 

Krabbei,  442,  679 

lanceolata,  492 

latissima,  473 

Leuckarti,  473 

lineata,  447 

liUerata,  383,  447,  469 

■malleus,  478 

mamillana,  395 

marginata,  441 

mediocanellata,  688 

nietjalops,  488 

murma,  394 

owWa,  419 

ooipunctata,  420 

pectinaia,  473,  553 

pcrfoliata,  394 

plicata,  395 

proglottuia,  479 

/ineudo-cucumerina,  447,  469 

p-iexido  elliptka,  469 

rhinaria,  560 

rhopaliocep/tala,  473 

rliopalocepJiala,  473 

saginata,  692,  697 

semileres,  469 

serially,  443 

aerrata,  439 

xp.tigera,  492,  494 

•wmosct,  488,  492 

■solium,  677 

<eneZ/a,  697 

letragona,  478 

ro^«, 419 

villoaa,  494 


Taenia  Wimerosa,  473 
Taenia  of  the  Sheep,  419 
Taeniadus,  380 
T^'H^ce,  380 

margaritiftra,  448 
Tftnidia,  380 
Tajayu,  431 
Tal,  667 

Tape-worms,  379 
Tarsus  of  Acari,  117 

the  Sarcoj:)tincp,  117 
Tavins,  30 
Teigne,  scabies,  164 
Tenebrio  molitor,  91 
Teulacaliferii!,  4 
Tetter,  167,  204 
Tetracotyle,  490 
Tetranychus,  106 
Tetranycidce,  106 
Thallus,  271 
Thrush,  327,  335 

in  Calves,  335 
Foals,  335 
Poultry,  339 
Tibia  of  Acari,  117 
Tick,  96 

common,  98 

Dog,  98 

of  Senegal,  102 
Tinea  by  a  dermatophyte,  271 

rf//r«.sa,  314 

/amso,  299 

tonsurans,  274 
Tinea,  scabies,  164 
Tinea  tonsurans  in  the  bovine  species,  276 

Cat,  281 

Dog,  279 

Goat,  280 

Horse,  277 

Pig,  280 

Sheep,  280 

contagiousness  of,  286 
Tlalsahuate,  109 
Tobacco,  183 
Tocostome,  118 
Tournis,  728 
Torcel,  56 

Tracheo-broncliitis,  vermino\is,  606 
Traberen,  728 
Transitory  host,  6 
Transmigration,  8 
Treatment  of  parasitic  diseases,  20 
Trembling  disease,  736 
Trematodes,  5 
Trephining,  573,  738 
Triadinium,  392 
Trichina,  326,  386,  699 

papilloma,  374 

spiralis,  8,  11,  386,  417,  436,  69<> 
Trichiniasis,  699 
Trichinida?,  699 
Trichinosis,  699 
Trichomycosis,  275 
Trichophytoi,  271 
Trichodectes,  67 

capra;,  72 

climax,  72 
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Trichodectes  cra«sipes,  72 

lahu^!,  73,  445 

Ihnbatiui,  72 

mamhricus,  72 

parumpilosus,  69 

penicillattis,  72 

jnlom.s,  69 

pubescens,  69 

quadriconiis,  69 

■scalar is,  70,  72 

solidtis,  72 

■sphxrocepltalus,  71 

■tahrostraUts,  73,  see  ^(We»i(/a 
Trichomas,  92 
Trichomonas,  318,  342 

cai'UP,  475 

columbd',  485 

Eberthi,  488 

Evansi,  620 

Mtis,  367,  430 
Trichonema  A^-ciiata,  410 
Trichophytie,  275 
Trichophyton,  274 

decalvans,  295 

c/5j7aMS,  283,  294 

Schmnleinii,  299 

(o)isurans,  3,  294 
Trichosoma,  326,  375,  386 

mrophilum,  604 

annidatnm,  374,  488 

hrericolle,  494 

collar e,  470 

colnmbiB,  485 

contorttun,  375 

/'e/is  ca<i,  769 

lineare,  471 

lon<jicolle,  471,  483,  484 

papillosum,  426 

plica,  769 

tenuisaimum,  487 
Tricho-trachelidie,  325 
Tricocephalus,  376 

aj^/iis,  415,  428 

cre?ia<«.'*,  435 

depressiusctdus,  466 

dispar,  11,  415 

unijuiculatHS,  474 
Tricoloured  worm,  367 
Trinoton,  68 

conspiircatum,  80 

continuum,  81 

luridum,  81 
Trochanter  of  the  Sarcoptinae,  117 
Trombidian  acariasis,  204 
Trombidiuhv,  93,  94,  106,  235 
Trombidinae,  106 
Trombidinm,  107 
TropisuruH,  326 
Trypanosoma,  635 

£;vaHS(,  619 

mvfiuinis  avium,  649 
Tsaltsay'a,  35 
Tschesotka,  167 
Tsetse  riy,  35 
Tuberculo-diphtheria,  477 
Tuberculosis,  pseudo,  cutaneous,  220 

hepatic,  513 


Tuberculosis,  pulmonary,  567,  57S,  601 
Turbdlaria,  5 
Turicatas,  105 
Turnsick,  728 
Turpis  scabies,  112 
Tuson's  Sheep-dip,  185 
Tyroglyphimf,  109,  110 
Tyroylyphns,  110 

echinopu-s,  315 

stVo,  327 
Tyrosine,  677 
Tzetze,  35 

U 
Uncinaria,  386 

Balaam i,  471 

ceniua,  427,  429 

duode^nalix,  441,  462 

radial  a,  415 

stenocejihala,  464 

trigonoccphala,  441,  464,  470,  471 
Ilncinariosis,  463 
Ura,  56 
Utricules  of  Miescher,  659 


Vampyrdkv,  3 
Vegetable  parasites,  2 
Vegetating  follicular  psorospermosis,  270 
Vermicides,  391 
Vermifuges,  391 

Verminous  broncho-pneumonia  i>f  Bovines, 
591 

of  Camel,  598 

of  Equines,  595 

of  Goats,  583 

of  Pig,  596 

of  Rabbit,  598 

of  Sheep,  583 
Vei-minous  foot-rot  of  Sheep,  267 

ophthalmia,  759 

phthisis  of  the  liver,  517 
lungs,  587 

pneumonia,  586 

trachea-bronchitis,  606 
Vermipsylla,  62 
Vertigo,  728,  735  _ 

hydatiginosa,  728 

caused  by  the  ccenurus,  728 
iLstres,  570 
Vesicle,  daughter,  508.  509 

grand-daughter,  509 

Laurer,  of,  319 

mother,  508 

proligerous,  508 

secondary,  508 
Vibrions,  327 
Vidards,  398 
Vidragne,  164 
Vitelloducts,  320 
Vitellogen,  380 
Vorans,  328 
Vulvoanal  slit,  118 
Vulva,  ovulatory,  118 


W 


Walz's  bath,  183 


7!JB 

Wandering  parasites,  9 

Taeniae,  670 
Warble  Fly,  f)3 
Watery  poke,  f<;]3 
Wood-mites,  96 
Wool  with  two  ends,  174 
Worm  aneurisms,  622,  623 
Worm-ziekte,  42 
Worms,  3 

forked,  607 

intestinal,  f) 

ribbon,  378 

red,  607 

round,  5 


EKRATA    ET    ADDENDA. 


Worms,  tape,  378 
tricoloured,  367 
white,  433 

V 

Yuck,  112 
Yolk-<j:lands,  380 

Z 

Zenker  disease,  702 

Zinib,  35 

Zooparasites,  2 

Zundel's  bath,  183 

Zygospores  of  the  Trichophyton,  283 
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Page    4,  line  16  from  above,  for  ^Jlat/ellata,'  read  ' flar/elht.' 

Page  23,    „       7  „  ,,    ^  pnirilia,' ve&A  ^  j)ruritiiH.' 

Page  28.  (In  the  forest  regions  of  Korea,  insect  pests  abound  in  the  summer  months. 
Mosquitoes,  gnats,  and  gadflies  make  the  lives  of  the  settlers  perfectly  burdensome  for  two 
or  three  months  of  the  year,  and  ponies  and  bulls  quickly  succumb  to  their  attacks.  The 
houses  are  kept  constantly  filled  with  birch-smoke  to  drive  them  off  ;  cattle  are  protected 
by  fires  of  green  wood  in  the  open ;  and  men  working  the  clearings  carry  coils  of  rope 
made  from  dried  arte.mesia,  which  burns  slowly  and  emits  a  pungent  odour,  for  the  same 
])iirpose. — C.  W.  Campbell.  A  Journey  throwjh  North  Korea  to  the  CKmnj-jna  Shan. 
Jovrnal  of  the  Roi/ai  (J aographical  Society,  ^[arch,  1892,  p.  155.) 

Page  55,  line  32  from  above,  for  '  Wallisnitri,'  read  '  ]'aUis)>itri.' 

Page  73,  after  Do(i.  add:  Cat.  The  Cat  has  only  one  kind  of  Louse,  the  Ti-ichodeclet 
•iubrostratunNity.ach  (Fig.  39).  Head  sub-pentagonal,  longer  than  it  is  wide,  acuminated 
in  front,  with  a  small  shallow  notch  ;  antennse  alike  in  the  two  sexes.  Abdomen  larger 
in  the/e»!a/e  and  notched  behind  ;  in  the  ma/c  it  has  rather  the  shape  of  a  horiztmtal 
cone,  terminating  in  a  very  salient,  conical,  and  downy  ninth  segment.  Abdomen 
whitish  ;  head  and  thorax  bright-yellow,  with  the  bands  and  spots  darker.  Length  : 
female  1'3  mm.,  mah'  \"2  mm. 

Page    93,  line  31  from  above,  for  '  BeUidte  '  read  '  BdelUdce.' 

Page  103.  (With  regard  to  the  Ixodes  bovia  Riley,  of  Texas— and  for  which  Cooper 
Curtice  has  recently  created  a  new  genus,  Boophilut^,  though  it  bears  a  very  close  re- 
semblance to,  if  it  is  not  quite  identical  with  the  Ixodes  DiKjesi — it  has  just  been 
announced  that  it  plays  a  prominent  part  in  the  production  of  the  very  serious  disease 
of  Cattle— Texas  fever.  After  clinical  and  experimental  investigations  on  an  extensive 
scale  during  1888  and  1889,  in  the  United  States,  the  following  preliminary  conclusions 
have  been  formulated  :  1.  Texas  fever  is  a  disease  not  caused  by  Bacteria.  Its  nature 
cannot  be  understood  by  supposing  a  simple  transfer  of  Bacteria  fi-om  Southern  Cattle 
to  pastures,  and  from  pastures  to  Northern  Cattle  ;  2.  The  cause  is  very  probably  a 
protozocin,  with  a  more  complex  life  history,  living  for  a  time  within  the  red  blood- 
corpuscles  of  infected  animals  ;  3.  Southern  Cattle  without  Ticks  cannot  infect  a  pasture  ; 
4.  Ticks  alone  im  a  pasture  will  produce  the  disease.  It  is  surmised  that  the  Ticks  are  the 
bearers  of  the  corpuscles  found  in  the  blood,  and  which  are  supposed  to  produce  the 
disease.  Ticks  taken  from  Southern  Cattle  and  placed  upon  pastures  which  could  have 
been  infected  in  no  other  way,  so  infected  these  grounds  that  susceptible  Cattle  placed 
upon  them  contracted  the  disease  in  the  same  length  of  time  as  Cattle  placed  upon 
l)astures  along  with  Southern  Cattle.  Again,  young  ticks  that  were  hatched  from  the 
eggs  of  adult  ticks  gathered  from  Southern  Cattle,  were  placed  upon  susceptible  animals 
and  produced  the  disease. 

There  are,  consequently,  two  factors  in  the  production  of  Southern  or  Texas  fever  : 
first,  the  Tick  ;  second,  the  protozoal  micro-organism  that  lives  in  and  destroys  the  red 
corpuscles  of  the  blood  of  the  affected  Cattle.  Where  the  insect  obtains  the  protozocin 
is  not  yet  ascertained,  but  that  the  latter  can  be  transmitted  from  one  generation  of 
ticks  to  another,  through  the  ova,  has  been  demonstrated.  It  is  important  to  learn 
through  how  many  generations  of  Ticks  the  germ  can  be  conveyed  without  losing  its 
virulency,  and  whether  there  is  any  other  means  by  which  it  gains  access  to  the  blood  of 
Cattle,  in  addition  to  being  introduced  through  the  punctures  made  by  the  insect.  There 
are  evidently  Ticks  which  do  not  harbour  the  micro-organism,  as  Cattle  busceptible  to 
Southern  fever  are  frequently  badly  infested  with  the  vermin,  without  showing  any 
signs  of  disturbed  health.  The  adult  Ticks  from  Texas  drop  fiom  the  bodies  of  Southern 
Cattle  and  deposit  their  ova  upon  the  pastures  ;  there  these  are  hatched,  and  in  time 
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the  young  ticks  get  upon  susceptible  bovines  and  produce  the  disease  in  them,  thus 
playing  a  similar  part  to  the  mosquito  in  the  production  of  chyluria  in  Ma,r\.— Sixth  and 
Seventh  Annual  Reporln  of  the  Bweau  of  Animal  Indxistryfor  the  years  1889  and  1890. 
Washington,  1891.) 

Page  113,  line  10  from  above,  for  '  A.D.  1200,'  read  '  A.D.  1150.' 

Page  136,    ,,19  ,,  „    *  pritr  if  is,' read  '  pruritus.' 

Page  137,    ,,      2  from  Iselow,    „    ' pruritis,' i'ea,d  ' prnritus.' 

Page  224.  (Wallmann  gives  the  following  formula  for  a  dressing  to  cure  follicular 
scabies,  two  applications  of  which,  he  asserts,  will  prove  successful : — 

Sozoiodal  of  mercury 5  grammes. 

Vaselin  100         „         ) 

Page  23.J,  Note  2,  add  :  Railliet  and  Lucet  have  remarked  the  presence  of  the 
Harvest-bug  on  Fowls,  especially  Chickens.  The  parasite  is  somewhat  common  on 
Chickens  which  have  been  hatched  towards  the  end  of  summer  and  in  the  autumn,  and 
sometimes  causes  a  considerable  mortality.  The  Acari  fix  themselves  by  their  rostrum 
to  the  root  of  the  feathers,  and  set  up  so  much  irritation  as  to  produce  a  sort  of  epilepti- 
form affection,  that  terminates  fatally  in  a  few  days.  The  insufflation  of  flowers  of 
sulphur  among  the  feathers  appears  to  have  yielded  good  results. — Bidl.  Sec.  Centr.  de 
Med.   Veferinaire,  1891,  p.  249. 

Page  236,  Note  1,  for  '  G.  Haller,'  read  '  G.  Heller.' 

Page  263,  line  29  from  above,  for  '  W.  Junix,'  read  '  W.  Innes;'  the  same  correction  to 
be  made  in  Note  1. 

Page  304,  line  14  from  top,  for  ' dermomycosis  asperfplhtx,'  read  ^ a-spiniillar 
dermomiicosis. ' 

Page  320,  lines  2  and  3  from  above,  for  '  cirriui,'  read  '  cirrhus.' 

Page  325,  line  6  from  top,  for  'flarides,'  read  '  Filiarides.' 

Pages  348,  368.  (C.  W.  Stiles  states  that  Miiller's  Spiropfera  sciUatn  a'j<opha;;fla 
liorls  is  quite  frequent  at  Washington,  U.S.A.,  and,  upcm  studying  it,  he  has  found  such 
differences  in  its  anatomy,  from  that  described  in  te.xt-books,  as  to  exclude  it  from  the 
genera  Filaria  and  Spiroptcra  in  which  it  is  generally  placed,  and  compel  him  to  create 
a  new  genus  for  it  under  the  name  My~.omimn.s,  the  typical  specimen  he  describes  being 
designated  Myzomimus  scutata.  This  description  is  given  in  the  American  '  Journal  of 
Comparntire  Medicine  and  Veterina)-y  Archires'  for  February,  1892.) 

Page  361,  line  4  from  top,  for  '  differs,'  read  '  differ.' 

Page  382,  line  1  at  top,  for  '  Edinococci,'  read    Echinococci .' 

Page  382,  line  1  at  bottom,  for  '  Biplidians,'  read  '  Dipylidians.' 

Page  386,  lines  9  and  10  from  bottom,  for  '  Filaria,'  read  '  Filariie.' 

Page  403,  line  6  from  top,  for  '  p.  399,'  read  '  ]>.  410.' 

Page  416,  in  Fig.  190,  the  middle  illustration  (anterior  extremity)  should  be  lettered  B. 

Page  435,  at  Fig.  209,  for  "■  Caudal  porch,'  read  '  Caudxd  pouch.' 

Page  440,  line  7  from  bottom,  for  '  pisiformes,'  read  '  pisiformis.' 

Page  448,  foot  note,  for  'Berthold,'  read  *  Bertohix.' 

Page  465,  Figs.  241,  242,  for  '  slenocephala,'  read  '  staiocephalus.' 

I'age  466.  (Tricocephalus  de]>ressiusculus.  Helminthologists  give  the  exclusive 
hahitat  of  this  entozoon  as  the  ctecum  of  the  Dog  and  Fox,  and  regard  it  as  inoffensive. 
At  the  autopsy  of  two  sporting  Dogs  which  had  been  reduced  to  skeletons  by  a  deadly 
auiemia,  Megnin  found  the  mucous  membrane  of  the  ciecum  as  well  as  that  of  all  the  large 
intestine  as  far  as  the  anus,  literally  lined  by  mjTiads  of  Trichocephales.  All  the  other 
organs  were  healthy ;  the  small  intestine  was  even  destitute  of  the  entozoa — Tseniae  and 
Ascarides — usually  found  therein,  and  there  were  no  traces  of  Uncinariw,  nor  yet  of 
Coccidia  in  the  villi.  In  the  course  of  the  malady  in  these  animals,  there  was  none  of 
the  bleeding  from  the  nose  which  is  rarely  absent  in  the  pernicious  anaemia  of  sporting 
Dogs,  and  which  is  caused  by  the  Uncinaria  trigonoctphala.—Societe  de  Biologic, 
S.-ance,  Dec.  26th,  1891.     Bevve  Vetirinaire,  March,  1892,  p.  162.) 

Page  473,  line  20  from  top,  for  '  T.  rhopalioophala,'  read  '  7'.  rhopalocephala.' 

Page  475,  line  6  from  top,  for  'ffar/ellated,'  read  'ffa(jellate.' 

Page  494,  line  6  from  bottom,  for  '  xyiKjanus,'  read  '  syngamus.' 

Page  517,  add  to  end  of  note  :  J.  B.  Simonds,  The  Hot  in  Sheep,  its  Nature,  Cause, 
and  Treatment.     Fifth  Edition,  London,  ]  880. 

Page  689.  (Hertwig  states  in  theJournal  alluded  to,  that  in  1890  the  Cysticercus  boHs  was 
met  with  in  the  Berlin  Abattoir  nmch  more  frequently  than  in  the  previous  year,  being 
foimd  in  390  animals  (one  being  a  calf)  ;  whereas,  in  1889,  only  277  animals  were  found 
infested.  He  noticed  that  the  situation  of  the  cysticerci  in  the  bodies  of  the  cattle  was  as 
follows  : — 

In  the  masseter  muscles     in  316  instances. 

,,  ,,  ,,        and  heart  ...  39         ,, 

,,  ,,  ,,        and  brain  ...  1  ,, 

,,  ,,  ,>        and  tongue         ...  4  ,, 
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In  the  cervical  muscles        1  instances 

,,  ,,  ,,        and  tongue  ...  1         ,, 

,,      tongue  2         ,, 

,,  ,,       and  heart      '2         ,, 

, ,       muscles  of  thorax  and  tongue         ...  ]  , , 

,,       internal  muscles       ...  ...  22         „ 

Excluding  the  22  instances  in  which  the  parasites  were  found  in  the  interior  of  the  b( 
the  following  .shows  their  proportional  distribution  in  the  external  muscles  : — 

Masseter  muscles     in  ;J60  instances. 

Heart  41         ,, 

Tongue  10         ,, 

Cervical  muscles      ...         ...  3         ,, 

Thoracic  muscle.s      ...  ...  1  ,, 

From  this  it  may  be  concluded  that  the  masseter  muscle.s  are  by  far  the,  most  favou 
habitat  of  the  bovine  cysticercus. 

The  stage  at  which  the  cysticerci  were  found,  varied  from  the  earliest  to  the  comph 
dtreloped,  calcijicd,  and  dead  condition  ;  and  it  is  worthy  of  note  that  it  was  repeati  • 
observed,  that  while  the  worm  would  be  found  in  a  young  stage  in  one  part,  in  ano 
situation  it  was  more  fully  developed.     In  similar  instances  the  cyst  was  as  long 
centimetre   or   more,   and   the   hydatigenous   membrane  was  thickened,    and  contai 
a  greenish  or  yellowish  powder,  in  which  the  body  of  the  cysticercus  was  hidden.) 

Page  727.  (With  regard  to  cerebral  echinococcosis,  in  II  Moderuo  Zooiatro, 
January  10th  and  2.^th,  and  February  10th,  1892,  F.  Boschetti  describes  an  instanc 
this  affection  in  a  Cow,  and  gives  a  good  historical,  clinical,  and  anatomo-patholo|: 
rtmmt  of  this  affection. ) 

Page  744.  (With  reference  to  otitis  caused  by  the  Aspergillus,  Goodall,  in 
Veterinary  Journul  for  March,  1892,  describes  the  case  of  a  Horse  which  preset 
peculiar  symptoms — .somewhat  akin  to  those  of  auricular  vertigo,  and  which  he  attribi 
to  the  presence  of  the  Asjnrfiillus  nigricans.  Cleaning  out  the  ear,  and  employ 
sulphur-powder,  effected  a  cure. ) 

Page  748.     (In  the  Ri'cneil  de  Med.  Vtttriiiaire  for  February  l.")th,  1892,  RailliSt 
Cadiot  make  some  important  observations  on  Symbiotic  otacariasis  in  Carnivora,  as  > 
result  of  experiments.     They  show  that  epileptic  convulsions  of  auricular  origin  in  ■< 
Dog  and  Cat  are  manifested  independently  of  a  direct  stimulation  of  the  sensory  ne 
of  the  ear,  as  the  internal,  and  even  the  middle,  ear  may  remain  unaltered.     Such  ci 
they  think,  are  allied  to  the  epilepsy  of  Brown-Secjuard.  The  results  of  their  experime 
with  those  of   Nocard,  mentioned  in  this   work,  tend   to   show:   1.  That  otacariasi 
readily  transmissible  from  an  affected  animal  to  healthy  animals  of  the  same  spec 
2.  That  transmission  is  more  difficult  between  the  Cat  and  Dog  ;  3.  That  it  does  not ' 
place  between  the  Ferret  and  Dog.     These  results   are  in  conformity  with  the  morj 
logical  data  pertaining  to  auricular  S^anbiosis,  as  will  be  seen  by  the  following  la 
which  gives  the  respective  dimensions  of  the  Symhlotea — Cyno/in  anrini/aniw — of  , 
Dog,  Cat,  and  Ferret,  in  micro-millimetres. 


Male 

Egg-laying  Female 
Sexual  Female 
Egg     


Var. 

Length. 
350-380 
460-530 
340-380 
200-210 


Canis. 

r,.,.. 

Cad. 

^ _-■ .    1 

1  Breadth. 

Length. 

Breadth. 

;  250-280 

320-350 

230-250 

280-350 

430-480 

260-290 

210-260 

310-360  '  200-250  1 

90-120 

160-190 

80-120 

Var.  Furonis. 


Length. 
270-340 
380  450 
300-330 
160-200 


Breadt 
210-25; 
240-2/ 
180-2; 
80-1; 


Now,  if  one  compares  the  parasite  of  the  Dog  with  that  of  the  Cat,  and  that  of 
Cat  with  that  of  the  Ferret,  it  will  be  observed  that  nearly  all  these  dimensions  ovei 
one  another  ;  so  tliat  certain  species  taken  from  the  cat  may  be  of  the  same  size  as  otl 
taken  from  the  Dog,  and  .similarly  with  the  Symbiotes  of  the  Ferret  and  Cat. 

However,  the  differences  in  size  between  the  parasite  of  the   Ferret  and   that  of 
1  )og  are  always  very  distinct  and  well  marked.  , 

According  to  this  distinction,  it  is  very  easy  to  understand  that  the  species  propei 
the  Cat  could  live  on  the  Dog,  whilst  that  of  the  Ferret  ought  only  to  very  sligl 
accustom  itself  to  its  new  habitat  on  that  animal.  It  is  probable,  also,  that  traasmist 
is  possible  from  the  Ferret  to  the  Cat. ) 
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